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TRANSACTIONS 


OF THE 

HIGHLAND AND AGRICULTURAL 
SOCIETY OF SCOTLAND. 


PRELIMINARY NOTICE. 

In conformity with long-established practice, it is the duty of the 
Directors to prefix to this, the first number of a new volume of 
the Transactions, a short notice, explanatory of the present position 
of the Society, and of its proceedings since the commencement of 
the last volume in 1861. During that period the Society has con¬ 
tinued to receive the same liberal support, which has been accorded 
to it for the greater part of a century, in numerous additions to its 
members, and zealous co-operation in all that concerns its General 
Shows, its District Competitions, and other undertakings. 

The number of members now on the roll is 3910, and a large 
addition is anticipated at the ensuing election before the Kelso 
meeting. 

By the statement of accounts submitted to the General Meeting 
in January, the funds stood as follows:— 

Funds permanently invested, . . . £38,121 11 5 

Balance in Bank, ..... 1,382 7 3 

Value of house property, .... 7,487 18 5 

The annual subscriptions by members amounted last year to £ 867 , 
18s. 6d., and the life compositions to £ 718 , 4s. 

It has been the aim of the Directors to apply the revenue of the 
Society, arising from interest on investments and members' sub¬ 
scriptions, in the manner most calculated to forward the objects and 
promote the usefulness of the Institution. It is unnecessary here 
to recapitulate the" different classes of premiums which have been 
offered for competition, as they have already been printed in the 
* Transactions, 9 and otherwise promulgated. The system under which 
they are regulated has been so gradually, and over so long a 
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period, moulded by circumstances, that it would be difficult with 
advantage suddenly to introduce any material innovation, but effect 
is always given to such additions and modifications as tend to stimu¬ 
late the progress of agricultural improvement, and to widen, the 
sphere of the Society’s operations. 

General Shows. —The annual meeting for 1861 was held at 
Perth, with results satisfactory to the district and to the Directors. 
As compared with former Shows, the quality of the stock exhibited 
a marked progress, and the collection of implements a vast increase 
in number and variety. The Directors have to acknowledge the 
liberal manner in which the counties connected with the meeting 
assessed themselves for the purposes of the Show; and they are glad 
to be able to report that the deficit against the Society did not 
exceed £100—a smaller sum than can now be generally anticipated, 
looking to the augmented expenditure consequent on the prolonged 
duration of the meetings, and the necessity of providing sheds for 
stock and implements. 

The meeting for 1862 was originally fixed for Kelso; but a desire 
having been expressed by that district, as well as by the members- 
of the Society generally, that Scotland should contribute its quota 
to the International Show at Battersea, the Kelso meeting was de¬ 
ferred till August 1868, and the Directors exerted the influence of 
the Society to secure a successful Scottish exhibition in London. 
In this object they were warmly supported by the Dukes of Hamil¬ 
ton, Buccleuch, Athole, and Montrose; by the late Marquess of 
Breadalbane, the Earl of Southesk, Lord Kinnaird, Mr Malcolm of 
Poltalloch, Mr Stirling of Keir, Mr Pollok of Easide, Mr M f Combie, 
and other well-known exhibitors, through whose exertions a most cre¬ 
ditable representation of the native breeds of Scotland was obtained. 
The Clydesdale horses, it maybe observed, commanded special admi¬ 
ration, and, irrespective of the opportunity afforded to Scottish farmers 
of seeing at Battersea animals from all parts of Europe, the Directors 
are satisfied that the Society's connection with the meeting there 
was not only worthy of its position, but is calculated to extend the 
demand for various classes of Scottish stock. By an arrangement 
with the exhibitors the Society undertook the exclusive charge of 
their servants, providing them with lodgings, and sending them in 
detachments to the Exhibition, the Crystal Palace, and other places 
of interest; the only return asked at the hand of their masters being, 
that the men should be respectably attired in national material, and 
be subject to the regulations laid down by the Secretary. About 
120 were accommodated in large marquees hired in .London, pitched 
in an enclosure attached to the show-yard, and furnished with new 
beds and bedding, issued from the Tower through the kindness of 
Earl de Grey. The sum which this arrangement may have cost the 
Society was, it is conceived, well spent, considering the comfort it 
conferred on the men, and the wholesome control which it was the 
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means of commanding. Assuredly it was not unworthily bestowed, 
for the conduct of the servants was unexceptionably creditable; and, 
as officially reported by the Eoyal Agricultural Society of England, 
“ a more respectable-looking and well-behaved body of men were 
never brought together.” 

The arrangements for the Show at Kelso, which takes place 
during the first week of August, are nearly matured. In one im¬ 
portant department—that of implements—a material change will 
be introduced. For many years separate premiums have been 
offered for every description of agricultural implement or machine; 
but the Directors were advised that, even under the best arrange¬ 
ments, and with the most competent judges, it was in some instances 
nearly impossible to institute such trials as commanded the con¬ 
fidence of the exhibitors or the public, or furnished a complete test 
of the comparative merits of the articles in competition. The period 
of the year was unsuitable, and the time at the command of the 
judges inadequate, and a miscellaneous trial necessarily embraced 
many articles of which the character had been already established. 
Before proceeding to consider the expediency and extent of any change, 
the opinion of the principal exhibitors, both in England and Scot¬ 
land, was sought, and a vast majority of them expressed a desire that 
the whole system of competition and- awards should be abolished, 
and an assurance that such an alteration would add to the extent 
and enhance the value of the Implement Shows. The Directors, 
however, considered that the Society could not, in the' discharge 
of its public duty, altogether abandon premiums, and that these in 
some form must be adhered to, as the means of enabling the 
Society to pronounce an opinion, and of assisting a meritorious 
but perhaps obscure mechanist to introduce his invention, and 
to obtain an investigation and recognition of its merits. Keeping 
this principle in view, and at the same time desirous of meeting 
the wishes of implement-makers, the Society, at its last general 
meeting, resolved that the general list of premiums for implements 
should be discontinued; that no trials should take place during the 
currency of the Kelso Show; but that articles, supposed by their 
exhibitors to embrace a new invention or a radical improvement, 
shall be entered and described as such in the catalogue, and carefully 
inspected by a committee, who shall decide which of them should 
be set aside for trial. An implement so selected will .be subjected 
to a thorough practical test, at the season of the year proper for its 
operation, on a suitable farm and under suitable conditions—it being 
in the power of the Directors afterwards to award such a premium 
as the judges employed may recommend. A decision thus arrived 
at will command greater respect, and convey more information, than 
one based on the somewhat imperfect trials instituted, during the 
progress of a Show, and in the month of August. 
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The discontinuance of direct premiums and of competition in 
each class supersedes the necessity of separating articles for the 
purpose of arranging them according to their respective sections in 
the prize-sheet, and an exhibitor can now show the whole of his 
goods in one collection. One other change will be initiated at 
Kelso. Shedding, which hitherto has been confined to stock, 
it is to be extended to implements, in so far as may be desired 
by exhibitors, who are entitled either to have their goods placed 
under sheds on payment of a moderate price, or to have them, as 
formerly, uncovered; and one portion of the implement-yard will be 
reserved for the covered and another for the open exhibition. It 
must be observed that, even with a rate levied on exhibitors, the 
expense 'of shed din g will greatly add to the cost of the yard, and 
must swell the margin of that deficit which the accounts of a Show 
may in future be expected to present. 

In consequence of a memorial signed by more than 700 persons 
connected with Stirlingshire and its neighbourhood, and backed by 
liberal subscriptions, the Society has resolved to hold its meeting 
for 1864 at Stirling. This arrangement constitutes a new district, 
and makes the rotation of the Shows cover eight years instead of 
seven; it also involves a re-distribution of the Glasgow district, by 
the severance from it of Stirlingshire and Dumbartonshire. The 
change, however, meets with the unanimous support of those locally 
interested; and the Glasgow district, comprising the counties of 
Lanark, Ayr, Renfrew, Argyle, and Bute, still remains the largest 
in the country. 

An application from the northern counties, inviting the Society 
to visit Inverness in 1865, was submitted to the last general meet¬ 
ing, and will be disposed of in June. Such an arrangement would 
work well, by interposing a meeting at Inverness between that at 
Stirling and the one which will be due at Glasgow in 1866. 

Local Competitions.— With the increased means which the 
growing prosperity of the Society has placed at their command, 
the Directors have been enabled from time to time to extend the 
sphere of the district competitions. These , may be said to form the 
distinction between this Society and the sister institutions of Eng¬ 
land and Ireland, and the Directors regard it as one which should 
be carefully cherished and maintained. The mere amount of finan¬ 
cial assistance which the Society can afford to bestow on local 
associations is but a secondary consideration, the great object served 
by the system being the connection it establishes betwixt the central 
and the affiliated bodies, and opportunities which it confers on the 
former of directing the efforts of the latter into proper channels, and 
of engrafting its own regulations and practice on theirs. This by 
degrees has gone far to produce a healthy unity of agricultural 
action and system over the whole of Scotland, and to main¬ 
tain in every district a machinery which can be at once set in 
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motion by the Society for the furtherance of any desirable object. 
During the last year the Society’s operations, by means of pecuniary 
'or honorary awards, extended in various departments to not fewer 
than 290 districts. 

The Chemical Department continues to be conducted by 
Dr Anderson to the entire satisfaction of the Directors. During 
the past year many investigations of importance have been carried 
out in the laboratory, and published in the f Transactions/ or reported 
in addresses delivered by the Professor. In the belief that members 
are not generally aware of the privileges which the Chemical Depart¬ 
ment affords, the Directors think it desirable to append the table 
of fees regulated between the Society and Dr Anderson, and contain¬ 
ing rates considerably lower than those charged to the public by 
him and chemists of similar eminence. Not only does a member of 
the Society requiring an analysis thus command a direct benefit, 
but Dr Anderson’s rates necessarily tend to reduce and equalise 
the charges for analyses by other professional men. 

TABLE OF FEES. 

1. Complete Analysis of a Soil, including determination of Alkalies 

and Phosphates, £ 3. 

2. A partial Analysis of a Soil, such as the determination of the 

quantity of Organic Matter, and relative proportion of Clay, 
Sand, and Carbonate of Lime it contains, 10s. 

3. Quantitative determination of any one ingredient of a Soil, 

7s. 6d. 

4. Complete Analysis of Saline Manures and other substances, such 

as Gypsum, Nitrates of Soda and Potash, and Ammoniacal 
Salts, Guano, Oilcake, Bone-dust, Rape-dust, Superphosphate 
. of Lime, £ 1. 

5. Testing the above substances for adulterations,—for each Sample, 

5s.—This examination is generally sufficient to determine 
whether or not any of these substances are grossly adiilterated, 
but it gives no idea of the comparative value of different 
.Samples where all are genuine. 

6. Determination of the percentage of Phosphates and Ammonia in 

a Guano, 10s. 

7. Determining the quantity .of Soluble and Insoluble Phosphates 

in a Superphosphate, 10s.—This and the preceding deter¬ 
mination generally suffice to show whether the sample is of 
fair quality, and corresponds with the analysis by which it was 
sold, but not to fix its exact commercial value. 

8. Complete Analysis of Limestones, Marls, Shell-sands, &c., £ 1. 

9. Examining any of the above substances for the quantity of 

Lime, and ascertaining in the same the presence of Magnesia 
and Alumina, 7s. 6d.—Ascertaining the proportion of these, 
2s. 6d. additional for each substance 

10. Complete Analysis of the Ashes of any Plant, £3. 

11. Complete Analysis of a Water, £2. 



6 


PRELIMINARY NOTICE. 


12. Determination of tlie amount of Salts in Solution, and of the 

Lime thrown down by boiling in any water, 10s. 

13. Analysis of Tile or Fire Clay, <£1, 10s. 

14. Complete Analysis of Eoots, Grains, and other Vegetable Pro¬ 

ducts, £L 

15. Examining products of Vegetation, or of the Dairy, such as 

Nutritive Matters in Wheat or other grain—quantity of Butter 

or Cheese in Milk —5s. each ingredient. 

16. Determination of the quantity of Nitrogen in any substance, 

7s. 6d. 

17. Answers to letters asking advice on subjects within the depart¬ 

ment of the Chemist, 5s. 

The charges for other Analyses not specified in the list will be 
settled by the Committee of Management, with reference to the 
amount of work which they involve, and on a scale similar to the 
above. 

The Veterinary College continues to maintain its name, and 
to attract an increased attendance from all parts of the empire. 
A list of the students on whom the Society's veterinary diploma 
was conferred in 1862 and 1863 is annexed; and the Directors 
have, on behalf of the Society, to acknowledge the valuable assist¬ 
ance gratuitously given by the most distinguished members of the 
faculty of medicine in Edinburgh, and by the eminent veterinary 
practitioners who have jointly conducted the annual examination 
of the College, and whose names afford an ample guarantee for 
the sufficiency of the test applied, and for the qualification of the 
gentlemen who have received the diploma:— 

April 1862.—James Hunter, Aberdeenshire; John H. Hamilton, Kandy, Ceylon; 
John Donaldson, Paisley; Andrew Dunlop, Glasgow; John Lawson, Manchester; 
William Wilson, Sanquhar; John F. Lewis, Hartlebury, Worcester; William C. 
Wheeler, Cairo, Egypt; Edward Barron, Dublin; Thomas Mellis, Aberdeenshire; 
Adam C. Robertson, Airdrie; Allan M : Culloch, Glasgow; Andrew J. MTntosh, 
Dumfries; John H. Boyce, Adlingfleet, Goole; John Barr, Irvine, Ayrshire; 
George Sermon, Manchester; Thomas Roberts, Lodge, Chirke, Salop; Peter Lawton, 
Alderley, Cheshire ; John Steele, Biggar; Alex. Morrison, Towie, Aberdeenshire; 
Wm. Spruell, Paisley; John H. Fergusson, Glasgow; James Ker, Peebles; Robert 
Scott, Warwick, Roxburgh; David Pollock, Bellshill, Lanark; Alexander Kelly, 
Edinburgh; Samuel Wagstaff, Leadenbam, Lincoln; Thomas Little, Swinefleet, 
Yorkshire; James Murphy, Dublin; John Goflon, Newcastle-on-Tyne; John 
Turnbull, Rhynie, Aberdeenshire; Joseph Leather, Eccles, Manchester; John Web¬ 
ster, Kincardineshire; Richard West, Norfolk; Robert Lees, Tarbolton, Ayrshire; 
James C. Dixon, Peebles; William Fields, Yorkshire; Alfred Brett, Edinburgh. 

April 1863.—Francis Homer, Yorkshire; George Percival, Cheshire; Robert 
Erskine, Dunfermline; Wm. Evans, Co. Cork; Wm. Pallin, Dublin; Nicholas 
Harrison, Kirkby Lonsdale, Westmoreland; Benj. Smith, Darton, Yorkshire: 
James Taylor, Co. Down, Ireland; John H. Byrne, Naples, Italy; Benj. R. Kirk, 
Yorkshire; John Malcolm, Longsight, near Manchester; Edmund Nuttal, Bury, 
Lancashire; Wm. Eastcott, Broadwood, Devonshire; Charles Merry, Cumnock, 
Ayrshire; John M £ Laren, Yorkshire; Wm. Coupland, Cheshire; Alex. M‘Arthur, 
Ayrshire; Wm. Worthington, Lancashire; M. Hepburn; C. Welsh, Whaley Bridge, 
Derby; W. E. Duns, Dunse; John Little, Cumberland; Peter Bain, Doune, Perth¬ 
shire ; Hugh Anderson, Newtonards, Ireland; Geo. Oliver, Prestonpans; John 
Tallontire, Cumberland; H. Hill, Cadis Head, Lancashire. 
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Since the date of the last report, the diploma in agriculture, under 
the supplementary charter of 1856, has been conferred on— 

■William Borthwick Smith, Stoneleigh Villa, Leamington. 

John Bailton Hethrington, Burlington Place, Carlisle. 

The contract with Messrs Blackwood for printing the f Transac¬ 
tions ’ has been renewed for two years from 1st July 1863, subject 
to an arrangement by which members may obtain the ‘ Transactions ’ 
separately from the f Journal of Agriculture ’ for an annual payment 
of four shillings, and on giving notice to the publishers. 


ESTABLISHMENT 3?OR 18C3. 


VMfetitt 

HIS GRACE THE DUKE OF ARGYLL, K.T. 


^{cc^regfoent*. 

THE EARL OF HADDINGTON. I THE EARL OF DALKEITH, M.P. 

THE EARL OF AIRLIE, ILT. | THE EARL OF HOME. 


lErtraorfcfatarg ©{rector*. 


Lord Polwarth. 

Sir M. R. Shaw Stewart, Bart., M.P. 
Sir James D. H. Elphinstone, Bart., M.P. 
Sir James Matheson, Bart., M.P. 

John Malcolm of Poltalloch. 


Lord Henry Scott, M.P. 

Sir Hugh Hume Campbell, Bart. 

Sir William Scott, Bart., M.P. 

Sir George H. Scott Douglas, Bart 
David Robertson of Ladykirk, ALP. 


©rtjittatg 

Jakes W. Htjntek of Thurston. 

Sir J. S. Richardson of Pitfour, Bart. 
John Curror, Comiston. 

Robert Scot Skirving, Camptoun. 
Robert Dundas of Arniston. 
Archibald Paterson, Meadowfield. 

Sir Thomas Gladstone of Fasque, Bart. 
George Dempster of Skibo. 

Andrew Mitchell, Alloa Mills. 
Rear-Admiral Bethune of Balfour, C.B. 
James Townsend Oswald of Dunikier. 
Joseph, Young of Grange. 

William Thomson of Balgowan. 
Alexander Dickson, Hermiston. 
Thomas Begbie, Queehston Bank. 


©(rector*. 

George Prentice of Strathore. 

John Gilchrist Clark of Speddoch. 
Alex. Kinlooh, yr. of Gilmerton. 
Arthur Forbes Gordon of Rayne, W.S. 
Robert K. “Pringle of Broadmeadows. 
Alexander Macduff of Bonhard. 
James Hope, Duddingston. 

Walter Elliot of Wolflee. 

William Dingwall, Ramomie. 
Wellwood H. Maxwell of Munches. 
Robert Graham Moir of Leckie. 

John Dudgeon, Spylaw. 

J. Badenach Nicolson, yr. of Glenbervie. 
C. S. Plummer of Sunderland Hall. 
George Hope, Fenton Bams. 
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Office ifoawr*. 

The Right Hon. Sir George Clerk of Penicuick, Bart., Honorary Secretary. 

Sir William Gibson-Craig of Riecarton, Bart., Treasurer. 

John Hall Maxwell of Dargavel, C.B., Secretary. 

Rev. James Grant, D.C.L., D.D., Chaplain. 

Thomas Anderson, M.D., Prof, of Chemistry in the University of Glasgow, Chemist. 
Kenneth Mackenzie, C.A., Auditor. 

James Stirling, C.E., Consulting Engineer. 

Gourlay Steell, R.S.A., Animal Portrait Painter. 

William Dick, Professor of Veterinary Surgery. 

Robert Russell, Editor of Transactions. 

William Blackwood & Sons, Publishers. 

Neill & Company, Printers. 

James Mackay, Silversmith. 

Alexander Kirkwood, Medallist. 

Alexander Slight, Curator of Implements and Machines. 

John Watherston, Inspector of Works, 

©{jatrmtn of j&tanbrag Committees. 

Chemistry , . . • . Professor Anderson. 

Cottages , . . . Harry Maxwell Inglis of Logan Bank. 

District Shows , . . Robert Maclachlan of Maclaehlan. 

Finance, . . . Anthony Murray of Dollerie. 

General Shows , . . The Earl op Rosslyn. 

House and Buildings , . John Ord Mackenzie of Dolphinton. 

Machinery, , . . John Miller of Leithen. 

Museum , . . . Professor Balfour. 

Premiums , . . . Professor Lyon Playfair. 

Publications , . . Alexander Forbes Iryine of Drum. 

Veterinary College , . Professor Goodsir. 

Council on HEtmcation. 

By a Supplementary Charter under the Great Seal, granted in 1856, the Society 
is empowered to prescribe a Curriculum for Agricultural Education, and to grant 
Diplomas. 

Members of Council named by Charter. 

The Duke of Argyll, President. The Lord Justice-General, Vice-President. 
The Lord Advocate. The Professor of Botany. 

The Dean of Faculty. The Professor of Chemistry. 
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ON WEED IN HOUSES. 

By James M e GiLLiVRAY, Y.S., Rayne, Insob, Aberdeenshire. 

[Premium—The Gold Medal.] * 

I.—INTRODUCTORY REMARKS. 

Excepting colics and diseases of the respiratory organs in the 
horse, no disease has occurred so frequently in my practice as the 
disease called “weed” Country people, I presume, from its two 
most prominent symptoms—suddenness of attack and a swollen 
leg—have named it “ a shot of grease ' 3 

In writing the following report, it will be understood that my 
object is to avoid as much as possible the technicalities used by the 
profession. I am not writing for the purpose of conveying instruc¬ 
tion to professional gentlemen ; I am simply to give the results of 
my experience and observation on the disease in question for the 
benefit of the farmer, the owner of horses; and this more for 
the everyday guidance in the right and proper management of 
his horses—in conducting, by their means, many of the most 
important operations in agriculture, and thus avoiding causes of 
disease—than with the hope of enabling him to treat them suc¬ 
cessfully while under its action. Although an attack of the 
disease called weed very rarely proves fatal, still the farmer looks 
with dismay when told that a valuable animal in his stock is 
affected with this disease. Generally he knows that there are two 
risks attending this attack; first, an animal once affected with weed 
is very likely to have repetitions of the attack; second, if the affected 
animal be not actively and properly treated professionally, and un¬ 
remitting attention paid by those in charge, there is every reason to 
apprehend a permanently thickened leg, and the animal blemished 
for life—such blemish deducting half the value of any animal if 
offered for sale. Most other diseases to which horses are liable 
leave no blemish; once the disease is removed, it can scarcely be 
told that the animal has been ill; but in many attacks of weed this 
is not the case. 

In writing out the following report, I have given—first, “the 
symptoms; ” second, “ the post-mortem appearances,” also symp¬ 
toms ; then “ the nature of the disease ” as deduced from the 
symptoms, &c.; I have classed “the causes remote and proximate” 
along with “ the preventive measures as in this peculiar affection 
the causes and prevention are naturally so mixed together—so in¬ 
separable in discussion—that to have given a separate chapter for 
each would have necessitated so many repetitions as to add consider¬ 
ably to the length of the report, and, to my mind, it would not, 
after all, have been so coherent, so easy of comprehension, as on 
the plan adopted; and lastly, I have given the treatment pursued 

TRANS.— JULY 1863. B 
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by myself, which in an extensive practice I have found the most 
successful. 

n.—SYMPTOMS OF WEED. 

*A horse suffering from an attack of this disease generally presents 
to the observer two special indications ; first, diffuse, constitu¬ 
tional; second, circumscribed, local. The first is in all cases 
apparent; the second may not always be apparent, but, I am con¬ 
vinced, is in every true attack of weed. The first, diffuse, is indi¬ 
cated by laborious breathing, a rigor or shaking-fit, distended nos¬ 
trils, profuse perspiration, conjunctiva and membranes of the. nostrils 
red, inflam ed, highly injected—extreme restlessness, ears dangling, 
the appetite gone, and pulse from 90 to 110. The second, or local, 
is indicated by the animal standing on three legs; the other leg, use¬ 
less for the time, cannot be put to the ground so as to support any 
of the anim al's weight. On a superficial examination of this limb an 
enlargement is found inside the thigh—in the female, at a’spot almost 
opposite the mammae’ or udder; in the male, opposite the scrotum. 
This enlargement is very hot, irregular to the feel on the surface, ex¬ 
tremely tender and painful, and generally covered with perspiration. 
The scientific anatomical examination of the carcass of the horse ex¬ 
hibits three classes of vessels ramifying through and pervading every 
part of the body. One of these sets of vessels collects the blood from 
every part of the body, and pours it into the heart; the second set of 
vessels conveys the blood from the heart to every part of the body, 
for the express purpose of building up its wasting substance and 
renovating its exhausted tissues; the third system of vessels con¬ 
tains a colourless fluid named lymph; and this set of vessels are 
termed lymphatics. "Wherever necessary, there are always two 
groups of these vessels—a superficial and a deep-seated—the super¬ 
ficial generally accompanying the larger veins; the deep-seated take 
the same course as the large arterial trunks. The commencement 
of the lymphatic vessels are of the capillary nature, but not small; 
a pair of good eyes can see them without assistance. They are so 
much larger than the capillaries of the blood-vessels, that these last 
are found ramifying on the parietes of the former. These lympha¬ 
tic vessels are thickly distributed through and over the skin, and 
indeed are in every part of the body. They are the principal agents 
in producing absorption when any substance, such as a blister or any 
preparation of mercury, &c., is applied externally to the surface of 
the body. The commencing extremities of the lymphatics are said 
to be shut, so that the entrance of any fluid into them is by imbibi¬ 
tion—endosmotic action. Within every living body there must be 
a constant disintegration of the various parts of such body, of course 
varying with the nature and economy of the special part. Possibly 
this waste of substance is partly due to the tissue-destroying action 
of oxygen; still the disintegrated substances of the tissues will not 



WEED IN HORSES. 


11 


be altogether thrown out of the body; such a proceeding- would 
argue prodigality, and would not be in harmony with the known 
general economy of nature. There may be portions of it capable of 
reassimilation, for the purpose of repairing the waste of other parts 
of the body. To accomplish this end the lymphatic vessels of the 
posterior extremities convey all their contents into another large 
vessel ,or sac; the general contents of this sac are supplied from 
both lacteal and lymphatic sources ; this large sac can be very easily 
seen passing from about the posterior portion of the mesenteric 
artery forward between the large posterior vein named the vena 
cava and the posterior artery, which, in the horse, is always on the 
right side of the vertebras or back-bone. This sac terminates in the 
thoracic duct, which pours the collected contents of the lymphatics 
and lacteals generally into the left jugular vein, whence, along with 
the venous blood, they are sent by the heart into the lungs for puri¬ 
fication, then returned to the other side of the heart, and by its im¬ 
pulsive force sent to every part of the body for the accomplishment 
of the purpose already mentioned. The healthy function of the 
whole lymphatic system "is to convey into the general arterial 
system those materials that are capable of absorption, whether such 
materials have an internal or external origin. The lymphatic "vessels 
now referred to are furnished with valves of semilunar shape, and 
opening in the direction of the heart, thus indicating at once the 
direction of their contained currents. In addition to the valves with 
which the vessels now described are furnished, they pass into, or are 
formed into numerous bodies called glands. The structures of glands 
have been minutely ascertained and pointed out by‘severai of our 
best physiologists. I myself have minutely examined portions of 
glands with very high magnifying powers, but could detect nothing 
in their structure different from the beautiful diagrams of glands 
given in Dr Carpenter's ‘ Physiology/ The specific action of glands, 
however, is not known, not being indicated by any specialty in their 
construction or physiological arrangement in their substance. These 
glands are very numerous at the spot where I have stated the enlarge¬ 
ment is to be found in this disease ; and, being situated in the in- 
guinafregion, they are termed the inguinal glands. 

Inflammation of the glands last mentioned is the first special 
symptom of weed. When they become inflamed there is a stoppage 
of the lymph, either partial or complete, at the precise spot where 
the containing vessels enter the gland. As time passes on and the 
disease progresses, the accumulating lymph increases the inflamma¬ 
tory action by unduly distending the lymphatic vessels; consequently 
the swelling increases and gradually extends itself downwards over 
the affected limb. Nothing is being removed frdm the limb, in so 
far as the effete, worn-out, or unnecessary matter is concerned, 
so that the diseased limb may, in that respect, be considered for 
the time as foreign to the body. 
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At times all the constitutional symptoms will disappear and the 
local ones remain: the affected limb refuses to respond to treatment, 
and the local symptoms become daily more and more aggravated; 
the leg is becoming larger, stiffer, and more painful; peculiar swell¬ 
ings by-and-by present themselves, commonly about or in the 
neighbourhood of joints; these swellings, increasing in size, point 
and burst, leaving ill-conditioned, ugly sores, often directly opposite 
to important joints. Still I never knew a single case in which the 
capsular ligament of a joint was penetrated by these sores, the joint 
never being injured in the least, however bad-looking the local symp¬ 
toms were, and on recovery of the limb the joints were always sound 
and supple. 

A limb enlarged and swollen by weed presents another symp¬ 
tom—the sw ellin g is much reduced by exercise. This is due to the 
fact that, in exercising the animal, the muscles of the limb are neces¬ 
sarily alternately contracted and expanded in volume, thereby press¬ 
ing on and forcibly contracting the lymphatic vessels, the valves of 
which compel the contents to take the proper direction, and this 
promotes absorption and the reduction of the leg. 


m.—POST-MORTEM APPEARANCES. 

I am not certain of ever having seen the carcass of a horse 
that died from the effects of weed without its being accompanied 
with some other disease. I have'known old and valueless horses 
that, when severely affected with weed, were sent to the tanyard to 
be destroyed, &c.; these I have seen. It was my fortune to reside 
for years in the immediate neighbourhood of a tannery. A very 
small consideration to the men employed there gave me the privilege 
of examining every carcass that I expected to learn anything from, 
or wished to inspect, &c. On reference to my book, I find a post- 
mortem examination of a mare that died from the effects of weed, 
&c. The disease was more particularly in the right hinder extremity, 
and, on carefully laying open the affected limb, I found the muscles 
diminished in size, but otherwise in a healthy state, or nearly so, well 
coloured, and firm. I found between the muscles and in the sub¬ 
cutaneous tissues—more especially in the areola of these tissues—an 
enormous deposit of semi-organised coagulable lymph. This deposit 
was mixed up with a large quantity of thick, yellow, fatty matter; 
the lymphatic vessels scarcely to be distinguished from the above 
mass of coagulable lymph and fatty matter; the blood-vessels, both 
arteries and veins, all pervious and right. The arteries contained 
very little blood. The veins and right side of the heart were quite 
full of blood, and in these vessels the contained blood presented 
much the same appearance at it does when abstracted from the ani¬ 
mal in life. The coloured portion of this blood was separated from 
the buffy coat which stood above Tin relation to the side the dead 
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animal lay upon), was also almost colourless, and had the complete 
shape of the containing vessels. The glands were so much decom¬ 
posed as to present little but a putrid mass. Very much of the 
deposit above mentioned was lodged about the joints, especially 
the stifle joint. There was nothing wrong about the bone; the peri¬ 
osteum was not discoloured; neither were the cartilages removed from 
the extremities of bones. Previous to death there were several 
ulcerous sores opening externally; these were inside and outside 
the thigh, about the line of the stifle joint, across. Some of these 
ulcers had burst naturally, and some of them, being likely to burst, 
were opened by the veterinary surgeon in attendance. The limb was 
enormously enlarged; I should say three times the size of the healthy 
one. Internally there was nothing particular to note: contents of 
the chest healthy—just the appearance of animals that die from 
tlm irritation and exhaustion consequent on continued low fever. 
This mare had a foal twenty-six days before death—a malformation. 
Severe parturition was the consequence. For ten days subsequent to 
the parturition she did no work; had fair appetite, perhaps rather 
delicate, as the milk gave her some trouble: then came the attack of 
weed, presenting the common symptoms. 

In making post-mortem examinations, I have met with serum in 
considerable quantities in the abdomen; also large deposits of 
coagulable lymph on the mesentery, about the kidneys and walls of 
the abdomen, and viscera, &c. This deposit, when removed, took 
along with it the peritoneal covering, and thus left the viscera, walls, 
&c., in such a state as to preclude any definite conception of the real 
state of the parts previous to the animal’s death. 

IV.—NATUEE OF WEED. 

From the symptoms now detailed it will be plain that the dis¬ 
ease under consideration is in its nature inflammatory; that it is 
'characterised by constitutional fever; that there is also a local 
affection more or less apparent, but sufficiently common to stamp 
this disease with its own specialty; that this affection is essentially a 
disease of the lymphatic system ; is undoubtedly due to high feeding, 
irregular exercise, unsteady or deficient work ; that there is also a 
hereditary tendency to it which may descend from sire to son, &c.; 
that under the above management, or rather mismanagement, horses 
having this hereditary tendency are more liable to become affected 
than others ; that wherever this disease occurs, there is in the affected 
animal a disproportion between the nutritive aliment thrown into 
the body and the assimilative or excretory powers of the system.. 

It may, in all fairness, be characterised as inflammatory, febrile, 
and congestive. It is not a fatal disease, but yields readily to 
rational and scientific treatment; constitutional in common, but in 
some particular cases requiring local depletion by means of rowells. 
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setons, &c.; and, in a few extreme cases, works out its own cure by 
the spontaneous breaking up of tlie diseased tissues in the shape of 
ulcers, these ulcers having a prolonged and copious discharge. 

Under many circumstances I have examined blood in its varied 
forms taken from horses suffering from weed, often with very high 
magnifying powers; and now, while writing these observations, I 
have, at my own premises, had an opportunity of taking blood from 
an affected horse. I have just allowed a single drop to fall from his 
neck and spread on the field of the microscope, examining it as a 
transparent object before it is three minutes from the circulation. 
The colouring corpuscles are quite distinct so long as the film is not 
dry—they instantly group together in irregular masses. As soon as 
the film is dry, the coloured masses remain visible, but the corpus¬ 
cles are scarcely distinguishable. The thin film of colourless matter 
between, contains a few colourless corpuscles, extremely small, and 
but a few are visible even with very high powers. Independently 
of individual gravity, the coloured corpuscles have an attraction for 
each other, and thus they are congregated into masses. Very likely 
these masses are heavier than the surrounding media—fibrin, albumi- 
nose, serum, &e., and may thus descend in the vessel by their own 
special gravity. This tendency to congregate in groups is aug¬ 
mented, to all appearance, in inflammation—is it a cause or a con¬ 
sequence? 

It is certain that an important alteration has taken place in the 
blood of every horse suffering from weed. In blood abstracted from 
such animals, I have always found a great tendency of the coloured 
corpuscles to separate from its other constituents, sink to the bot¬ 
tom of the vessel it may be received into, thus leaving a large por¬ 
tion as buffy coat. This buffy coat often amounts to more than 
half the quantity abstracted. The mass at the bottom of the vessel 
is always black in colour, has very little coherence, and is a soft, 
tremulous, jelly-like substance. The other part, the buffy coat, is 
deeply cupped, and only very moderately firm in texture. The cup¬ 
ping is due to the circumstance that, while cooling, the mass 
.adheres to.the sides of the containing vessel, contracts.in volume 
during coagulation, being more dense then than in the fluid state, 
and from these conditions it must sink in the middle. 

We have seen that this separation of the colouring matter from 
that which forms the buffy coat, is not altogether due to the greater 
gravity of the coloured, portion; and farther proof is, if a single 
drop of blood from the neck of the affected animal he allowed to 
fall on the sloping side of the receiving vessel, and spread as thinly 
out as possible, the colouring matter, corpuscles, will instantly 
grange themselves into groups, leaving the colourless portion a 
thin film on the vessel, &c.; and this fact is obvious to the unassisted 
sight. I have observed these circumstances in every case of weed. 

I have abstracted blood from horses within two hours from the com- 
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mencement of attack, during the shaking or cold stage. From these 
circumstances, I am convinced that, previous to the attack, there' 
exists a derangement amongst the elements, their nature or propor¬ 
tions, of which the blood is composed. 

From frequent examinations and observations, I conclude that 
the extreme and constant tendency to separation amongst the ele¬ 
ments of the blood, is an unhealthy abnormal state, the bad effects 
of which will soon manifest themselves in any animal body where 
such a state exists. 

In this disease the albumen seems to be superabundant in quan¬ 
tity for the maintenance of perfect health. It is well known to 
physiologists that there is not a demonstrable step between health 
and disease. An inordinate extreme healthy action gives rise to or 
merges in disease, and I more than suspect that this is the origin of 
weed. Perhaps the albumen exists in the blood in that state called, 
by M. Mialhe and others, albuminose— imperfect albumen—in 
moderate quantities adapted for nutrition. In this state—said to 
be very deficient in organic compounds—and while the walls of the 
blood capillaries are impervious to albumen proper , this albuminose 
copiously transudes the walls of the vessels, passing into the sur¬ 
rounding tissues in quantities too large for the requirements of the 
body, or for its ordinary powers of absorption; a$d from the ten¬ 
dency to permanent enlargement exhibited by limbs affected with 
weed, I apprehend there must be a proportion of fibrine exuded 
from the blood capillaries along with the albuminose. In other 
words, these matters, when effused in such quantities and in un¬ 
healthy proportions, although still the elements of proper tissues, 
yet, under the circumstances, very soon acquiring too low powers of 
vitality for healthy organisation, are only fit for forming abnormal 
organisations, or to be expelled from the body, thereby overtaxing 
the absorbent powers of the lymphatic system ; and these not being 
equal to its removal, its presence produces irritation, inflammation, 
fever, congestion, enlargement, ulceration, and the consequent death 
of particular tissues, and at special points of the affected limb. Of 
course, if nature be properly supported and assisted, resolution may, 
and generally does, take place, and the affected limb is restored 
sound as the others. 


V.—CAUSES AND PEEVENTION. 

From many years' extensive practice, and the privilege of having 
attended and carefully noted -the apparent remote and proximate 
causes, symptoms, progress, and results of many hundred cases of 
weed in the horse, I am convinced that the disease is incidental to 
certain conditions arising out of, and accompanying, the domesticated 
state, the artificial treatment to which the horse is subjected; also, 
that certain forms of horses are more apt to be affected under the 
same circumstances. Experience and observation prove that horses 
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living and working under certain known circumstances are almost 
completely exempted from attacks of weed; while it is equally clear 
and known that the same stamp of -horses, brought under other 
circumstances, are affected with this disease. . Thus we are forced to 
the conclusion, that the conditions under which the animals are kept, 
and the daily treatment they are subjected to, have much to do with 
the appearance or non-appearance of weed. 

The doctrine of prevention being a dark subject, the only ground 
on which it can be rationally and usefully discussed is the strict 
and careful examin ation, and consequent elucidation, of the condi¬ 
tions, circumstances, and their effects, now referred to. Proceed¬ 
ing on the above data, I am convinced that three things contribute 
to produce this disease. Cause first: A high state of feeding, by 
which an extra quantity of rich and nourishing matters are thrown 
ihto the animal system. In such cases the absorbents, lymphatics, 
&c., are generally overtasked; their functional operations and 
powers are inadequate to the labour of removing the superabundant 
matters altogether from the animal body, or conveying them, as 
is done naturally, from one part of the body where they are not re¬ 
quired, to any other part of the same body where they are needed. 
Cause second: An abridgment or total cessation of the customary 
work or exercise to which the animal is subjected. Moderate work 
or exercise is not only salutary in its effects, but is absolutely essen¬ 
tial to the preservation of a healthy state of the body of all animals. 
Exercise assists in promoting digestion; also in eliminating from 
the body much of the effete, worn-out matters,, in the shape of sen¬ 
sible and insensible perspiration. Moreover, the action of the 
muscles, that must of necessity accompany exercise, certainly does 
assist the lymphatic vessels in propelling their contents more rapidly 
in the proper direction. I have observed that horses which are 
moderately and uniformly tasked, and at the same time supplied 
with wholesome food and good water, always the same quantity and 
at regular intervals, are very rarely affected with weed. For many 
years I had under my care four relays of four horses each. These 
horses were employed in dragging a mail-coach the regular stages 
for seven days a-week. Their work was smart but very regular; 
their food, com and hay,, of excellent quality, supplied at certain 
well-known hours, and amongst these horses I never had a single 
case of weed. Again, in the same village, the centre of my pro¬ 
fessional operations, there were a good few common carriers em¬ 
ploying many horses on the road. These horses were very highly 
kept, their work was very irregular—long pulls of forty miles with 
heavy loads, then idle, or next to idle, for some days. Nothing was 
more common than for some of these carriers to put me out of bed 
on the Monday mornings to attend some of their horses under an 
attack of weed, the high keep and the Sabbath-day’s rest being the 
means of Inducing the attack. 
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Among farm-horses it is very rare that a case of weed occurs 
during the busy season of spring, unless there come some unseason¬ 
able weather so as to interrupt all farming operations, and also be¬ 
tween the Sundays and Mondays. Under these conditions the farmer 
well knows the frequency with which his horses have attacks of 
weed. * Now, I know that farmers cannot enter into field opera¬ 
tions in stormy and bad weather, neither can they work their 
horses on Sundays; but, under all these circumstances, they can 
give them plenty of exercise, and restrict their quantity of food. So 
far as I am concerned, it is well known that for years I have advo¬ 
cated the subjoined plan of treatment:—“ On the Sabbath morning, 
or the morning of any day the horses are to be idle, at the custo¬ 
mary hour in the morning give the common quantity of food; at 
the hour when the^ horses are generally put to work, turn them 
round in the stall, or tie up their heads, so that they cannot eat 
anything until the hour at which they commonly come from work ; 
and during these yoking hours, give them one hour’s smart exercise 
—one hour’s quick trotting being equal to four hours’ field labour. 
If the season be one for two yokings, then act as above twice a-day; 
and if circumstances be 1 such as that exercise cannot be given to the 
horses, then withhold part of the ordinary rich keep, &c/ 5 These 
simple injunctions being attended to, I am quite confident that few 
cases of weed would appear. 

Strangely enough, since the above was written, several circum¬ 
stances have occurred confirming the principles advocated. In the 
present season the harvest is unusually late. For one month preced¬ 
ing the commencement of harvest operations, horse-work was about 
nu. Farm-horses have been all but idle for the last six weeks. For 
one month previous to this date, 6th October 1862,1 have had a 
greater number of cases of weed in the horse than I had in all the 
preceding eighteen months. On one day I had four fresh cases of 
weed—three occurring on one farm. In many cases horses have 
lately been.largely supplied with green tares mixed with corn fresh 
from the field; the corn is now ripening fast, and I have no doubt, 
the com and tares are at present a very rich and nutritious food, 
and, coupled with the absence of work, very likely to assist in pro¬ 
ducing such a state of the circulation as is the antecedent of weed. 

Horses employed for conveying gentlemen’s carriages, &c., are not 
so liable to become affected with weed as are horses employed at 
farm-work. There are two reasons for this: First, The breeds gener¬ 
ally employed as carriage-horses are not naturally so subject to 
attacks of weed as are the more, clumsily formed horses used for 
slow work; secondly, Horses employed for agricultural operations 
are neither so uniformly wrought or so regularly exercised as are 
carriage horses! Confirmatory of these principles is the fact, well. 
known to many, that a horse suffering from weed, if able to travel 
at all, if compelled to leave the stable and take even a little exer^Se* 
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will get much sooner better, even taking into account the severity of 
the attack, than one that is allowed to mope about in the stable, with 
little exercise and few attempts made to take him out. 

Cause third: There is the selection of horses to breed from. Even 
amongst the so-called farm-horses there is a natural variety. I 
firmly believe that certain forms of horses are more liable to attacks 
of weed than are horses having other and different forms. It would 
be rather out of place here were I to enter at any length into a de¬ 
tailed description of the various forms of horses to be met with in a 
country practice. I shall only give a short extract on the point in 
question from‘the celebrated work on the horse by Blaine, as I have 
met with nothing better adapted, &c. “ The knee of the horse, like 
the joints generally, should be large, by which the surface of mus¬ 
cular and ligamentous contact becomes increased, and the stability 
of the limb in proportion augmented ; by this form also the tendin¬ 
ous insertions are farther removed from the centre of motion, and 
thereby their power is increased. . The canon or shank follows the 
knee or hock, and the perfection of its form throughout is import¬ 
ant, as here there are no fleshy masses, but purely tendinous matter; 
and, as the bone itself is sufficiently solid, so it is not the circumfer¬ 
ence but the breadth of the part that is requisite to form a good 
shank . The tendons themselves, which are the back sinews of 
horsemen, should continue broad downwards, forming a surface of 
great lateral width, but which should be thin posteriorly; the mass 
of sinew itself should, however, be considerable, and very firm ” 
When'these tendons and their coverings are swelled, and rounded, as 
it were, into one mass with the bone, leaving no distinctive marks 
between the one and the other, either there, is, of these parts, a bad 
conformation naturally, or they have been sprained, or most likely 
there may have been repeated attacks of weed, leaving the limb with 
an unsightly and permanent thickening, and, of course, very subject 
to renewed attacks of weed. 

The circumstances now detailed are partially known amongst 
farmers. There is also an impression current, that if a mare having 
a tendency to attacks of weed do become pregnant, have a foal, and 
suckle the same, she—the mother—will by these means he cured of 
her constitutional tendency to attacks of weed. I must confess, 
however, that I have not collected data sufficient .to enable me to 
say if this is or is not correct; but I am pretty certain that, in seven 
cases out of ten, foals produced and reared under such circum¬ 
stances will have the unenviable distinction of being constitutionally 
and physically inclined to weedand, to look at, clumsy, and for 
work will prove actionless brutes. Prom a consideration of these 
circumstances, the breeder of horses will see the necessity of exer¬ 
cising great care and skill in the selection of animals to breed from, 
as very much depends on the nature and constitutional peculiarities 
of a stock, both for comfort and profit afterwards. 
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Prevention by Medicine .—I have made direct experiments with 
common nitre, by allowing a portion of blood from a horse’s neck to 
flow into a weak solution of nitre, and from the same wound taken 
another portion of the same blood into a second vessel without the 
nitre. The nitre did prevent the coagulation of the fibrin and the 
grouping together of the colouring corpuscles of the blood, prevent¬ 
ing the separation of the blood elements. However, we possess no 
certainty that nitre has the same effect when introduced into the 
active, circulation of the living animal. Still I find it always acts on 
the kidneys, and, by increasing their activity, becomes a valuable agent 
in eliminating from the body much of the worn-out matters, &c. 
The farmer would give with advantage to every horse a half-ounce 
dose of nitre in soft meat every night for a week at one time. This 
might act as a preventive of weed, especially when horses are 
idle. And the following course of six doses could be repeated, 
allowing one week to pass between:— 

* R Nit. pot., . . . . 5 iij. 

Flor. sulph., . . . . 5 j.ss. 

Mix, and divide into six equal parts, one every night, as above. 


VI. THE TREATMENT OE WEED. 

The presence of a majority of the symptoms already detailed will 
ip,ake an attack of weed apparent and certain. A physic ball should 
be administered at once, unless the affected animal may have been 
labouring under any other disease which precludes the use of de¬ 
pletive measures, such as colds, strangles, influenza, &c. The horse 
affected with weed, and free from other diseases, should have a ball 
composed of 

R B. B. aloes, . . 5 yij- 

Calomel, . . . 5 j. 

Ginger pulv., . . 5 J. 

Mix, and make up with spirits of wine. I give the preference to 
spirits over any other substance for the purpose of forming an aloetic 
ball. I-do so for this reason : the aloes is a gum resin—i e., com¬ 
posed partly of gum and partly of resin—and, if the ball is made up 
with lard or palm Oil, as is commonly done, then the resin has no pro¬ 
per solvent menstruum, perhaps not in the stomach of the horse; but 
if the ball is formed with spirits, the resin is at once dissolved, and 
the gum portion of the ball will be dissolved in the fluids of the 
stomach. The horse having got the ball, should have plenty of 
exercise up to the time that the ball commences to operate-^gener- 
allyfrom twenty-two to thirty hours. Immediately after the ad¬ 
ministration of the ball, take from three to five quarts oftopd fro# 
the neck. I do not approve of bleeding from the affect^I”B||itein 
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such cases it is always taken from one of the larger veins, and, after 
all, is only blood taken from the general circulation; it is no real 
local blood-letting, and can, consequently, have no advantage over 
the same quantity abstracted from the neck. I have seen bad con¬ 
sequences follow the abstraction of blood from the saphena vein— 
the large and prominent vein on the inside of the thigh, or the 
plate vein, inside the forearm, &c. 

Fomenting the tumified limb with very warm water does much 
good, if only persevered with. It relaxes the vessels, encourages 
perspiration, a freer circulation, and, in some degree, restores the 
deficient absorption. By these means relief is given to the pain and 
stiffness. Gentle exercise also should be given, increasing its smart¬ 
ness as the animal can bear it. 

During the action of the physic, however, the animal should not 
be moved out of the stall—about twelve motions is considered suffi¬ 
cient. After the operation of the purge is fairly over, the animal 
should have plenty of exercise or light work. During work the 
swollen limb is generally much reduced in size. Should it fill up 
during rest, or during night, then a flannel bandage, 6 feet long and 
4 inches wide, should be got and applied to the affected leg when 
it is reduced by exercise to its smallest dimensions. Of course, the 
application of the bandage commences at the pastern, and is con¬ 
tinued very tightly up the leg, &c.; this bandage to be removed, 
before the animal is put to exercise or work. Should there be a 
tendency to swell in the rest of the limbs, which is not uncommon, 
then apply the same sort of bandages, after the same manner, to all 
the legs. The tight bandaging, by its uniform and timely pressure, 
assists the relaxed vessels to contract and resume their natural 
calibre, and thus absorption is also promoted. 

Three days after the operation of the physic hall is fairly over, 
the following powder may be given with advantage:— 

3 ^ Tart anti, . . 5 yj. 

* 3FIor. sulph., . . 5 i.ss. 

. . 5 fij. 

Mix. 

To be very intimately mixed, and divided into six eqnal powders_ 

one of these to be given every night in soft meat. In rather severe 
cases, let a half-ounce dose of nitre be given every morning in soft 
meat, and the nitre continued nightly for one week after the above 
six doses of compound medicine are all served up. 

Occasionally the limb affected with weed will remain tumified 
and stiff, although not so painful as at the commencement of the 
attack. It is the more likely to do this if there have been several pre¬ 
vious attacks of weed in the same limb. Should it continue in this 
state for some two or three weeks, then I pnt a rowell inside the 
thigh, about three inches below the stifle-joint, and four inches be¬ 
yond the part you can see when standing opposite the animal's side. 
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The rowell itself should be about two inches broad, and smetfred 
daily with the following digestive ointment:— 

R Yellow resin, . . 3 ij* 

Venice turp., . . 3 j.ss. 

Lard, ... § j.ss. 

Mix. 

The rowell should also be turned round so far daily, and the place 
well cleansed: carry on thus for three weeks. If weed occur in a 
fore-limb, then I insert the rowell between the fore-legs. I have 
now and again used a seton in place of the rowell: it can be kept 
much longer in operation than the rowell. 

If the treatment now pointed out be properly carried out, I have 
rarely seen it fail in restoring the animal to its wonted health, 
vigour, and suppleness of limb. At times, however, cases will 
occur that do not terminate so satisfactorily. I have mentioned 
that opposite to joints there are the lymphatic glands, often numer¬ 
ous glands; I have also said that the inflammation and consequent 
obstruction of these glands in some locality or another are the prin¬ 
cipal features in this disease. In some few cases the glands in the 
neighbourhood of joints become enormously enlarged; are on slight 
pressure exceedingly tender; the constitutional fever remains, al¬ 
though in a modified form; ultimately these glands ulcerate, burst, 
discharging a large quantity of semi-purulent stuff, each ulcer 
being a most ugly wound, with rugged, loose, and 'flabby edges. 
About the worst case of weed that I have seen ultimately do well 
was a young and strong grey mare. This mare had repeated attacks 
of weed, so far as I recollect, always occurring in the left hind leg. 
From these repeated attacks, with the ordinary treatment, she always 
got better, but the affected limb became gradually thicker after each 
attack. In the autumn of 1848 this mare had a most severe attack 
of weed. The whole leg became immensely enlarged from the udder 
to the hoof. She could scarcely move it, could not lie down, and, 
of course, was a case for the sling. About the common treatment 
was adopted; and, at the customary period from the latest attack, 
I put a rowell in the usual place: no improvement. After a few weeks 
the tumified limb pointed at five different places, one on each side 
of the leg at the fetlock-joint, one on each side of the leg at the 
hock-joint, and one at the inguinal glands opposite the udder. I 
dressed these sores with diluted chloride of lime. During the first 
ten days they were open. Twice a-day I had injected into them a 
liniment composed of olive-oil and spirits of turpentine, equal parts; 
ultimately following up this treatment with the white lotion :— 

B* Acetate of lead, . . § j. 

Sulphate of zinc, . 3 v i- 

Cold water, . . . One pint. 

* Mix. 

At my earnest request the owner did not destroy this mare, although 
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at bne time she was a hopeless-looking patient. After a while the 
sores all healed finely, and the owner sold her. Knowing the gentle¬ 
man who purchased her, I last week took the liberty of writing him 
concerning her, and subjoin his answer:— 

“ C- e, September 18,1862. 

“ Dear Sir —I have your letter in regard to a grey mare I bought from 
Mr B—e of JB—d, I never saw any appearance of grease * about her while 
in my possession, and I am of opinion that she was cleared of grease. I 
never saw anything the matter with her health. I bought the mare coming 
five years oldL She was a completely worn-out beast when I bought her. 
She is twenty years old now,” &c. &e. 

I have recorded another curious case of a mare which also had an 
attack of weed in a hind-leg. This limb continued extremely tumi- 
fied, especially about the hock-joint, and after a while it pointed and 
burst on each side of the joint, near the os calcis. The mare was 
very much exhausted,'and I advised the owner to have her slung. 
He neglected to do this. She lay down, and, in her struggles about 
getting np, tore the skin over the os calcis across, between the two 
sores. I never saw an uglier leg; yet this mare did well, although 
she was a long time badly. The treatment in this case was the same 
as that recorded. 

' For these ulcerous unhealthy sores I have found nothing equal to 
Beaufoy's chloride of lime or soda, diluted with four parts of water. 
The application of this diluted wash twice a-day, with perfect clean¬ 
ness, often works almost wonders in the way of bringing about a 
healthy action. 

As regards cases where an attack of weed affects more than one 
of a horse's legs, although rare, yet I have met cases where all the 
four legs were so affected. Still, the local affection being diffuse, con¬ 
stitutional treatment is always equal to meet such cases, and in these 
I have never found local treatment necessary. 


Grease—the vulgar term for weed. 
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By Robert Scot Skirving, Camptowu, East Lothian. 

[Premium—The Gold Medal.] 

Two yea^rs ago I received a printed document, with a foreign post¬ 
mark, the general purport of which I was able to guess at from a 
few leading words scattered through it, but it was some time before 
its full import was explained to me by a friend. 

It was an account, in the Norwegian language, of what it rather 
inexactly called “ fish guano,” and the following is a translation of 
its chief passages:— 

“ The renowned Professor of Agricultural Chemistry at Tharand, 
Dr Stockhart,” it says, u gives the following 1 information as to the 
use of Norwegian fish guano in Germany:— 

“ The comparative value of fish guano and of good Peruvian guano 
may be thus stated; The first summer, one Norwegian pound of fish 
guano applied to spring wheat and oats produced, in twenty-five 
separate experiments, an average result of 6.1 pounds of grain. On 
the other hand, one pound of Peruvian guano, applied in a like man¬ 
ner, produced, in the same number of experiments, 6,3 pounds of 
grain. One pound of fish guano applied to potatoes and to mangold 
produced, over an average of seventeen experiments, 15.6 pounds of 
roots; whilst one pound of Peruvian guano, used in a like number 
of experiments, produced an average result of 17.3 pounds of roots. 

“ The first set of these experiments shows that fish guano and Peru¬ 
vian guano, when applied to spring com in equal quantities, pro¬ 
duced nearly similar results. 

“A comparison of the fish guano here used with that which is so 
largely exported from Lofodden, shows that the former contains 
about a fifth more nitrogen, but that the latter possesses about two- 
thirds more phosphoric acid. These two varieties may therefore be 
considered as equally good. Pish guano is applied in the same 
manner as Peruvian guano, but it must not be harrowed doWn too 
deeply, because its chief component parts (flesh and bone) must un¬ 
dergo decomposition, and to effect this the access of air is neces¬ 
sary. Pish guano is most successful (in Germany) when applied to 
autumnal crops, and it may then be used alone; but perhaps the 
most profitable mode of application is in conjunction with farmyard 
dung; and in spring it may be mixed with a third or a fourth of its 
bulk of Peruvian guano. Chalk also forms a good mixture,” * 

So far the “ renowned professor.” The document goes on to 
say that “perfect information of the effect of fish guano as used in 


* Chalk appears a very poor addition when put as an alternative with guasA > 
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Saxony (Prussia), Mecklenburg, Holstein, and Bavaria, may be found 
in *Der Chemische Ackersmann ? for 1857, pages 151-162and we 
are also informed that “ its sale is undertaken by Mr F. H. Frolich 
of Christiania, and by Mr H. Lundgren of Throndhjem ” 

The paper did not contain any chemical analysis of the manure. 

The only experiments I had ever* seen tried with fish offal as a 
manure were made either with the unprepared debris of fresh fish, 
or with the refuse of herrings from a curing stand. Neither of these 
produced satisfactory results; and the latter, from the quantity of 
salt it contained, exercised a detrimental influence on the crops. 

The fish guano, or rather fish manure, which forms the subject of 
this pUper, is widely different in appearance from either of these 
two articles, being in the form almost of a powder, and perfectly 
dry. It is composed of the heads, bones, and skin of fish (chiefly 
the cod), dried in the sun, and afterwards ground into fine particles 
by machinery. In 1860, a sample of this manure having been sent 
as a specimen to Professor Anderson, that gentleman was so obliging 
as to forward it to me in order that' it might be tested with the tur¬ 
nip crop that year. This I accordingly did, contrasting its effects 
with those of a considerable number of other manures, and the re¬ 
sult was so’ satisfactory that I was induced to procure a quantity 
from Norway, with which I made a further experiment on the crop 
of 1861. 

While it is this last mentioned experiment only which I can pre¬ 
sent in a satisfactory form, I may, in the first place, give some ac¬ 
count of the trial made in the previous year. It was undertaken 
without any view to the publication of its results, and therefore, 
though conducted with care, the account I shall give of it will not 
be in any regular or complete form. The experiment proved, satis¬ 
factorily to myself, that Norwegian fish-bones is a sound and useful 
manure, capable of producing a fair crop of swedes on moderate 
land without assistance from any other fertiliser. 

The field on which the experiment was made is far from being 
naturally rich; it is indeed rather the reverse, being, in fact, the 
side of a bank or hill, the rock being not far from the surface. At 
the same time the soil may be said to be fair, sharp turnip-land. 

Plots, consisting of six long drills each, were manured with, the 
fish-bones, and with the substances with which I wished to contrast 
it. The turnips were swedes; and as no farmyard or other dung 
had been used during several previous years, the test was a severe 
one. 

The various manures were sown in the drills "by a machine, the 
quantity being to some extent regulated by the nature of the sub¬ 
stances themselves, some of the compositions passing more quickly 
through -the machine than others. It was therefore only after each 
plot was manured that the exact quantity actually placed upon it * 
could be accurately ascertained. The weight of roots per acre being 
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in this instance the result of calculation founded'on a small portion 
weighed, the quantities given may not be exact, but the relative 
proportions are, I have no doubt, very nearly correct. 

The following is a note of the experiments :— 


No. 

Manures used. 

Weight 
put on 
Plots. 

Produce per 
Imp. Acre. 

~ 1. 

2. ' 

3. 

4 . 

5. 

6. 

■ 7. 

8. 

9. 

10. 

Peruvian Guano, ... 

Concentrated Manure, .... 

Fish-Offal, . . . . 

Phospho-Peruvian Guano (Townsend’s), 

Peruvian Guano,—Bolivian and Superphosphate, . 
Hodson’s Ammoniacal Manure, 

Phospho-Peruvian Guano (Lawson’s), 

Peruvian Guano, ..... 

Townsend’s Turnip Manure, 

Peruvian Guano, Bone-dust, and Dissolved Bones, . 

Stones. 

11 

21 

17 

19 

18 

19 

19 

* 20 

22 

IS 

Tons. Cwt. 
15 13 

20 0 

20 3 

13* 10 

18 11 

18 5 

10 10 

26 10 

22 9 

19 4 


* With the exception of trying one plot (No. 1) with only half an 
allowance of Peruvian guano, the intention was to place a uniform 
weight of manure (say 20 stones) on each plot, and it was my cal¬ 
culation that this would have been at the rate of 7 cwt. per im¬ 
perial acre. Por the reason already given, almost no two plots 
received exactly the same amount, the fish-bones being distributed" 
to the extent of 17 stones only, the others (with the exception of 
No. 1) varying from 18 to 22 stones, which would have made a ma¬ 
terial difference on an acre. It is not the purpose of this paper to 
enter into the merits of any of the special manures which were used 
in the experiment, the single object being to contrast the effect of 
fish offal with a number of well-known fertilisers. I shall only re¬ 
mark, with regard to phospho-Peruvian guano, that I am well aware 
that it is constantly used with a profit in many localities. It is 
possible the nature of the weather during the summer of 1860 may 
have affected it unfavourably. That plot which was manured with 
the larger quantity of Peruvian guano stood out above all the rest 
from its greater exuberance of foliage, and, stretching as it did across 
the centre of the field, it looked during summer like the back-bone 
of the crop. 

The second experiment with Norwegian fish offal was made in 
1861, on a crop of purple-top turnips. Prom unavoidable circum¬ 
stances, the seed was not sown till too late, viz. the 25th of June, 
and in consequence, no doubt, of this delay, the weight of the crop 
over the whole field was considerably less than it would otherwise 
have been. This is the more certain, because, from theveiy first 
brairding of the seed, the whole field gave a promise of being a very 
full crop. Nothing could exceed the healthy and vigorous appear¬ 
ance of the turnips during summer, and their growth seems to have 

TRANS.—JULY 1863. 
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been checked by tte cold nights of autumn before they had attained 
their full development. 

The field used is a good loamy soil, and is naturally much su¬ 
perior to that on which the fish manure was used the previous year. 
As in the former case, no dung was applied to the crop, nor had the 
field received any for several years. 

The enclosure, which extends to about 20 acres, was divided into 
four portions, which were respectively manured with— 

1. Norwegian fish offal. 

2. Peruvian guano. 

3. Peruvian guano, bone-dust, and dissolved bones. 

4. Townsend’s turnip manure. 

All the turnips brairded freely in a regular manner, and advanced 
without a check till the 29tfr October, when sharp frosts began to 
be experienced at night, arresting the vigorous plants before their 
maturity—a penalty paid for the lateness of the date at which they 
were sown. On this occasion the tops of the turnips grown by the 
fish-bones were equally luxuriant with those produced by the guano, 
and both of these lots exhibited a more redundant foliage than that 
of the other two divisions. It was intended to manure the ground 
at the rate of 7f cwt. per Scotch acre; but the machine distributed 
the two guano lots at the lesser rate of 7J cwt., or 5.748 imperial. On 
reading accounts of experiments I am at a loss to know how the quan¬ 
tities of manure used are always exact. The experimenters are either 
much better managers than I am, or are much more easily satisfied 
with the work of their machines, or the manipulation of their ser¬ 
vants. It is easy to measure off one acre or ten acres of land, and 
to allocate for them a specified quantity of manure, and if applied by 
the hand it can certainly be so used; but I doubt the equalness of 
its distribution ; and it may be observed that labourers are always 
inclined to use more manure than the quantities ordinarily quoted 
as applied to land On the other hand, it may be possible to pro¬ 
cure a machine which will distribute guano, or any other individual 
manure, at a regular rate; but it would require a number of trials 
before the experimenter could discover how to chatge the regulator 
in order to distribute a new manure at the same rate as the guano. 
Substances equally pulverised do not necessarily pass through a 
machine at the same rate; the distribution being facilitated or re- 
^rded^ by other conditions of the manure. In this instance, the 
Penman guano, and guano and bones mixed, were distributed 
equafiy bang at the rate of 5.784 cwt. per imperial acre; the fish 
offal and Townsend’s turnip manure were also equal to each other, 
being at the rate of 6.343 cwt. per imperial acre. 

Proceeding to ascertain the result of this trial, an acre of each, 
consisting of very equal soil, was selected, measured, and weighed 
on the 4th January 1 862. So apparently equal were all the four 
divisions of the field, that it was impossible, by judging from the 
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eye alone, to determine which was best; but all looked a much 
heavier crop than the result proved to be the case:— 


No. 

Manure. 

Hate per 
imperial 
acre. 

Price 

per 

ton. 

Produce of roots 
per imperial 
acre. 

Value of 
manure per 
imp. acre. 

Value of roots 
per acre at 
Ids, per ton. 

1 . 

Fisk Offal . 

Cwt. 

6.343 

£ 8. 

9 0 

tons cwt. st. lb. 

17 14 2 4 

£ 8. d. 

2 17 0 

£ 8. d. 

13 5 8 

2. 

Peruvian Guano . 

5.748 

12 10 

16 12 612 

3 11 9 

12 9 8 

3. 

Peruvian Guano, ) 
Crushed Bones, & !■ 
Dissolved Bones ) 

5.768 

10 0 

* 

17 6 3 6 

2 17 5 

12 19 9 

4. 

Townsend’s Tur- ) 
nip Manure ) 

6.343 

8 5 

18 12 612 

2 12 2 

13 19 0 


Several of the prices of the manures given above require expla¬ 
nation. 

The cost of the fish offal is set down at £9 per ton. This is the 
price, I have learned, at which the merchants in Norway offer to 
deliver it at Leith, or £8 free on board. The actual cost to me 
was <£10, 7s. 6d. per ton, but it was imported in a comparatively 
small quantity for myself in a steamer, and consequently the charge 
for freight was high. Its value, per the analysis herewith given, is 
not more than £8 } 2s. according to Dr Anderson's formula. With 
regard to Townsend’s turnip manure, the price marked, £8, 5s., is 
what was charged in Glasgow, after deducting 5 per cent for ready 
money. 

In the experiment of 1860 the Peruvian guano outstripped the 
other, manures, whilst in the present trial it ranks the last. In 
both cases I believe the samples to have been of the best descrip¬ 
tion, having been bought from a merchant in whom I have too 
much confidence ever to think of analysing. To some extent the 
difference may be attributed to the fact that, in 1860, the rate at 
which the guano was applied was nearly the highest in the list, 
whilst in 1861 it was lower than the fish offal or the Townsend's 
manure. 

A mixture of guano with bones in some form has generally given, 
in my experience, more satisfactory results than when the guano 
was used alone; and no doubt fish offal ought also to be mixed with 
other manures, but it is when applied alone that the merits or de¬ 
merits of a. new fertiliser can be most effectually tested. It is 
within my own knowledge that two other agriculturists in different 
counties have experimented with N orwegian fish offal with satisfactory 
results, and my own experience of it seems to prove, that it can at 
least hold its own with Peruvian guano and other approved manures. 
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The important question of supply then arises. If onr supplies of 
guano are to fail, we cannot afford to neglect anything that can in 
any degree supply so terrible a want. Fish offal is at least a gen¬ 
uine and honest manure, with no mystery or suspicion of any kind 
attaching to it. It is clean, portable, dry, finely pulverised, and 
easily handled. ' 

From Norway, or any other part of Europe, the supply may be 
limited; but have we not a wider field of our own where a harvest 
may be reaped ? In the fisheries of Newfoundland many thousand 
tons of this very offal are annually thrown into the sea. The cap¬ 
tain of a vessel, engaged for a number of years in the Newfound¬ 
land fisheries, lately informed me that he has frequently seen a 
perfect stratum of fish-bones and other offal, several feet deep, 
thrown up on the beach by the sea. The collection of such stores 
might add as much to the fertility of our soil as the sewage of great 
cities, about which so much is said and so little done. The pre¬ 
servation of the fish offal would certainly be of much easier accom¬ 
plishment. It is not all thrown away, because the French have 
already discovered its worth. The heads and other oflal of cod and 
ling and skate are dried on the rocks in the blazing summer sun, 
and then carried to France and ground to powder by machinery. 

The following are analyses, by Dr Anderson, of the substances 
used in the experiment, with the exception of the Peruvian guano, 
which I presume to have been a fair sample. 


ANALYSIS OF NORWEGIAN FISH OFFAL. 


Water, ..... 
Organic matter and ammomacal salts, 
Phosphates, .... 
Carbonate of lime, 

Alkaline salts, .... 
Sand, . . . 


Ammonia, . . 7.76 


13.02 

49.40 

30.26 

1.20 

5.89 

0.23 


100.00 


ANALYSIS OF GUANO AND BONE MANURE. 
No. -3 of Experiment. 


Water, ....... 14.86 

Organic matter, ..... 23.17 

Biphosphate of lime, . * . . . . 5,09 

(Equal to 7.95 soluble phosphates,) 

Insoluble phosphates, . . . . .24.70 

Sulphate of lime, . . . . . 22 . 90 

A&a&ze salts,.. 

Sana* 3.90 


100.00 

5.35 


Ammonia, 
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analysis or Townsend’s turnip manure. 


No. 4 of Experiment. 


Water, ....... 

Organic matter, .... 

Biphosphate of lime, .... 

(Equal to 20.55 soluble phosphates.) 
Insoluble phosphates, . 

Sulphate of lime, . 

Alkaline salts, ..... 

Sand, ...... 


12.09 

21.26 

13.20 


3.45 

40.93 

5.72 

3.35 


Ammonia, 


1.59 


100.00 


PROCEEDINGS IN THE EDINBURGH VETERINARY COLLEGE. 
By Professor Dick. 


ummary or Cases, comprising Diseases, Injuries, &c., amongst Do¬ 
mesticated Animals, registered in the Clinical Transactions of the 
Edinburgh Veterinary College, which have been under treatment 
during the months of January, February, and March 1863. 


Abscesses in various parts, 

Abortion, 

Apthse Epizootica (murrain), . 
Bones, fractures and injuries of,* 
Brain, diseases of, 

Broken knee, . 

Bursae, distension of, with lameness, 
Capped hock, . . * . . 

Castration, 

Catarrh and sore throat, 

Chorea, 

Colic, .... 
Colon, rupture of, 

Constipation (obstinate), 

Cracked heels, 

Curbs, with lameness,. 

Debility, 

Diabetes, 

Diarrhoea, 

Distemper, . . . . 

Examinations as to soundness, 

Eyes, diseases of, 

Eyelids, inversion of, , 


Horses. 

14 


6 

3 
1 

4 
1 
6 

44 

31 

I 

I 

10 

6 

3 

4 
1 

39 

4 


Cattle and Dogs, Pigs, 
Slieep. &o. 


2 

1 

23 



*4 

4 

2 
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Feet, corns in, with lameness, 

„ inflammation in, ^ 
navicular disease in, 

, pricks, &c. in, 
quitfcors in, 

„ sandcracks in, 

„ seedy toe, 

„ side-bones, 

„ wounds and bruises, 
Foot-rot sheep, 

Frost-bites, 

Glanders, 

Grease, 

Heart, diseases of,. 

Indigestion, chronic and acute, 
Influenza, 

Joint ill, 

Jaundice, 
lameness, elbow, 

„ coronet, 

„ fetlock, 

» Mp, 

„ hock, 

„ knee, 

,, pastern, 

„ shoulder, 

„ stifle, ^ 

Leucorrhoea (whites), 
Mammitis, 

Mange, 

Nasal gleet, 

Over-exertion, 

Paralysis, 

Parturient Peritonitis, 
Parturition, difficult, 

Patella, luxation of, 
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During the quarter ending March 31st, the cases registered have 
not only been more numerous than those of the preceding quarter, 
but also of a more varied character. Many of them were very in¬ 
teresting, and singly would have provided sufficient matter for a 
lengthened report to the pages of a purely professional journal. The 
fact, however, of the majority of our readers being more interested 
in the preservation of and restoration to health of the domestic ani T 
mals than in the mere technicalities of the diseases to which they 
are subjected, leads me to think that a brief notice of a few cases is 
preferable to, and would be more interesting and useful than, a long 
scientific article on one, however replete with interest that case 
might be to a veterinary surgeon. 

Amongst the cases of fractures of bone recorded there is one 
worthy of a short notice, A Clydesdale horse, belonging to a corn- 
miller in the city, whilst dragging a heavy load up a slight incline, 
slipped, fell upon his knees, and his nose at the same time struck 
the ground heavily. On rising, blood was found flowing freely 
from his mouth. On examination, the lower jaw was found to be 
fractured in the space between the incisor and molar teeth, a large 
splinter of bone protruding from the gums. This was carefully re¬ 
moved, the wound dressed with a gentle stimulant, and a dose of 
laxative medicine administered, strict orders being given to the man 
in charge to feed on sloppy food- These orders being strictly attended 
to, the wound healed rapidly, and in a very short time the animal 
was enabled to return to his work without showing any untoward 
symptoms. 

The next cases on the list worth noticing are those of diseases of 
the brain, in two of which the animals were destroyed at their 
owners’ request, while the third recovered under treatment. The 
first occurred in a black mare brought to the College from Eifeun 
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the 4th of January, for examination. The owner, who accompanied 
her, stated that for a considerable time the mare had shown 
peculiar symptoms, which, in spite of all treatment, had gone on 
gradually increasing in intensity. He wished to have my opinion 
whether it would be advisable to try further treatment, or to 
destroy her. 

The symptoms described somewhat resembled those of megrims 
or vertigo, and were a peculiar bearing of the head to one side (the 
near one), a sort of spasmodic tendency to run backwards if suddenly 
checked, glassiness of the eye, with partial stupidity. When put to • 
work, she would after a while stop suddenly, look dull and stupid, 
fall to the ground, and, after a few struggles, become almost insen¬ 
sible. After remaining in this partially insensible state for a short 
time* she would rise up, look vacantly round, and then go on with 
her work. These symptoms led me at once to diagnose the case to 
be one of serious cerebral lesion, or of tumour in the brain ; and as 
they had gone on gradually increasing, both in intensity and in fre¬ 
quency, in spite of all treatment, such as blood-letting, laxatives, 
and nervine tonics, I recommended the owner to have her destroyed. 
This was done, and a careful 'post-mortem examination made in the 
owner's presence. All the internal organs were found to be in a per¬ 
fectly healthy state, with the exception of one of the ovaries and 
the brain. The near-side ovary was found almost double its natural 
size, and, on cutting into it, it was found to contain a quantity of 
watery fluid, enclosed in several small sacs or cysts, along with a 
kind of fibrous degeneration of the remainder of the organ. On 
cutting into the brain, the choroid plexus of the right side was found 
very much enlarged, and attached to it, and protruding into the 
lateral ventricle, was a large fatty tumour—this latter evidently the 
cause of all the peculiar symptoms. 

Tie two remaining cases afforded both good examples of inflam¬ 
mation of the brain,, and both proceeded from external injuries. 
The one, by powerful antiphlogistic treatment, recovered; the other, 
which I am about to notice, was destroyed. It occurred in a hack 
horse belonging to a gentleman in the city. On the 13th of March 
he was found standing in the stable with his head depressed and 
inclined to one side, eyes staring, pulse quickened, and breathing 
humed. On being moved, he seemed to have lost the power of his 
limbs, more particularly those of the off side, accompanied with a 
peculiar twitching of the off fore-leg. On attempting to turn, he stag¬ 
gered, at the same time throwing his head violently up. On trying 
to rouse him, he became excited. These symptoms gradually in¬ 
creased, until at last he dropped down, his eyes became red, and ap¬ 
peared as if starting from their sockets; he panted, and at intervals 
became almost frantic,, dashing himself about most violently. Mr 
Mon 1 Y.S., an old pupil, who first saw the case, diagnosed it to be 
one of phremtis, proceeding on to the formation of an abscess; which 
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opinion was confirmed by my assistant, Mr Worthington, who was 
called in to see the case. The owner, not wishing to prolong the 
poor animal’s sufferings, ordered him to be destroyed. This was skil¬ 
fully done by Mr Moir by what is termed pithing—that is, dividing 
the spinal cord in the opening between the first and second bones 
of the neck. On inquiring into the previous history of the case, the 
groom stated that three or four days before, the horse, on going out 
of the stable, had struck his head violently against the top of the 
doorway, which blow had made the animal appear for the time, and 
a short period after, somewhat stupid This, however, going off, 
nothing more was thought about it, until the violent symptoms 
above noticed made their appearance. The treatment adopted was 
blood-letting, purgative medicines, and the dashing of cold water on 
to the head; the latter, if anything, increasing the violence of the 
symptoms. On making a post-mortem examination, the skin cover¬ 
ing the poll was found quite entire, as were the bones; but on re¬ 
moving the roof of the cranial cavity, the coverings of the brain, 
more especially those on the left or near side, were found highly 
congested On removing these coverings, the substance of the brain 
on the same side was found greatly injected with blood; and on 
making a vertical section on a level with the bottom of the fissure 
dividing the right from left hemisphere, a dark spot was found in 
the anterior part of the brain substance ; and in the centre of this 
spot was a small abscess, about the size of a field bean, containing 
about a fluid drachm of matter,—the cause, without doubt, of all 
the poor animal’s sufferings. . ' 

Amongst the cases of pricks in the feet recorded, is one worthy of 
a few remarks, from its practical bearing, and from the fact of nu¬ 
merous similar cases having come under my notice. In the middle 
of February, a horse belonging to one of the railway carters was 
brought to the yard, the man stating that he had injured his back 
from slipping during the frost. The poor animal was scarcely able 
to drag himself along, the hind-quarters dropping under him at every 
step. In fact, this apparent loss of power in the hind-legs had 
all the appearance of a horse jinked in the back On making 
inquiries of the man in charge, he stated that the horse had been 
in that state for several days—that they had slung him—given him 
a dose of purgative medicine, and kept cold-water cloths continu¬ 
ally applied to his loins, but without any benefit. On seeing him 
walk, or father stagger across the yard, I at once concluded that the 
seat of mischief was the feet, and not in the loins—in a word, that 
' he had been pricked in both hind-feet I ordered him into the forge, 
and had the shoes removed and the feet carefully examined. On 
removing the first shoe, I saw that he had thick strong soles, and 
these I caused to be well thinned, so that I might be able to make 
an impression on the sensitive parts beneath with the pincers when 
pressed. On doing this at one paint, the pain induced ate# 
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brought the animal down upon the blaeksmith who was holding up 
the leg. On further examination at this point, I found that one of 
the nails had been driven into the sensible part of the foot.' Follow¬ 
ing this nail-hole upwards with a small drawing-knife, a large abscess 
was laid open, when a quantity of pus made its escape; On further 
search being made, it was found that nearly the whole sole, and also 
part of the inner quarter, was under-run. The whole detached horn 
was removed, the shoe tacked on with a couple of nails, and the 
other foot examined in a similar manner, arid with like results. The 
second shoe was then tacked on, the parts stuffed with tow and tar, 
so as to prevent the entrance of extraneous substances or dirt from 
the road, orders being given to have both dressings removed on the 
arrival of the animal at its stable, and the feet placed in poultices, so 
as to allay the inflammation. This was done, and the parts thus re¬ 
lieved speedily took on the healing process, and in a very short time 
the horse was able to return to his work. 

These cases, as I have already noticed, are not uncommon, and 
they show, what I always urge upon students, the absolute neces¬ 
sity, in all cases of lameness, of examining the foot. They also show 
the advantages, in all cases of injury of the foot, of freely opening 
up the seat of injury. In some cases I have found it necessary to 
pare away almost the whole crust. The same rule holds good in foul 
of the foot in cattle, and in foot-rot in sheep, where we can never 
expect to effect a cure until we have removed every portion of loose 
or detached horn, which acts as a foreign body by originating and 
keeping up irritation in the parts. 

During the quarter, assistance was required in two cases of diffi¬ 
cult parturition, both occurring on the 7th March. Not being able 
to attend personally, I requested two of the more advanced students 
to supply my place. In both cases they proved successful, saving 
the lives of both mother and calf. The first one was a breech pre¬ 
sentation, the method adopted being that of pushing forward the hind¬ 
quarters, and bringing the hind-legs, one after the other, into the pas- 
saga The most noticeable fact in the second case was, that the cow 
had gone twenty days beyond her proper time. The students who 
attended this case reported on their return that they found the cow 
very weak, labour-pains regular, but by no means strong, and on 
examination the uterine passage almost closed. They administered 
a dose of stimulating medicine to support the mother, and with the 
fingers gradually dilated the passage. After persevering for a short 
tune, they had the satisfaction toinduce an increase of the labour-pains; 
the water-bag soon made its appearance, and a fine calf was ushered 
into the world. In both cases there were no untoward results. 

^ wo 03568 Pwrpwra Hmmorrhagica recorded, both fol¬ 
lowed bad attacks of influenza. This is a true blood disease, de- 
pendmg upon a deterioration in the quality of the circulating fluid, 
.which is thin, and has lost its. natural powers of coagulability. In 
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both cases we had the usual symptoms, which, however, were much 
more severe in one of them than in the other. In both we had 
swelling of the head and extremities, the skin being hot and painful, 
and the swellings soft and puffy. Pulse weak and quick, breathing 
in one case not much affected, in the other quickened; both ani¬ 
mals were very weak. The lining membrane of the nose in both 
presented small purple spots or blotches, from which exuded a sort 
of thin bloody serum, which also escaped from some of the swellings 
in the worst case. In this latter the swelling of the head increased 
to such an extent as to threaten suffocation. In one case the animal 
rapidly recovered under the use of tonics and stimulants, good air, 
and plenty of nourishing and easily-digested food. The other proved 
more tedious; and in addition to stimulants and tonics, such as cam¬ 
phor, ale, and sulphate of iron, I found it necessary to scarify the 
swellings very freely, and keep hot-water fomentations constantly 
applied. In some cases of this disease, when sloughing is apt to 
supervene, mild astringents, such as a solution of acetate of zinc, will 
be found of great benefit. In addition, the strength of the animal 
must be kept up by good food, such as malt-mashes, and stimulants 
and tonics, the best of which is probably the tincture of muriate 
of iron. 

Amongst the strains, &c. of tendons, was one worthy of notice— 
viz., the displacement of the tendon which passes over the point of 
the hock. Prom some accident which the owner could not explain, 
the tendon had slipped off the point of the heel-bone, and was found 
situated on the outer side of the hock. In such cases no treatment 
can be adopted, the only plan being to leave the case to nature, the 
tendon in course of time forming for itself a groove on the outer side 
of the bone. And although it may appear strange, yet still it is a 
fact that the horse is able to do its work, after a short period, in 
spite of such an injury. In some cases it may be necessary to sling 
the animal, and apply a smart blister to the part to keep it quiet. 

The case of starvation recorded is one of a peculiar nature ; it 
occurred in a hunter belonging to a party in the city. The horse 
was boxed at one of the Edinburgh railway stations for a station in 
the country, at which place it ought to have been delivered to a 
gentleman in the neighbourhood; but owing to some unaccountable 
negligence, either on the part of the company's servants or of the 
party to whom it was sent, the poor animal was kept confined in a 
railway horse - box for 114 hours without either food or water, 
or the possibility of its lying down. The horse, I presume, on 
reaching its destination, would be shunted in the bo? to a siding 
until called for, and had been there left in the state above men¬ 
tioned. The way in which the culpable mistake was discovered, was, 
I believe, in consequence of the box being returned to Edinburgh as 
an empty one, when, on looking into it, the poor brute was found in 
a state more easily imagined than described. By the assistance^ 
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several men it was taken down to Mr Moir’s stables in Nottingham 
Place, where I was called in to see it. On my arrival, I found the 
pulse w eak and quick, the animal scarcely able to stand, and strain¬ 
ing fearfully; his back arched, belly tucked up, and eyes staring. 
I at once ordered him a stimulant, with hand-rubbing and warm 
clothing. After administering the stimulant in a little warm ale, he, 
after several efforts, succeeded in staling, which seemed to afford 
him great relief. The stimulants were continued for some days, 
with a good allowance, at the same time, of .good sloppy food, ad¬ 
ministered in small quantities at a time, and repeated at frequent 
intervals. This plan of treatment was persevered in for a few days, 
after which he made rapid improvement, and by the end of the week 
he appeared as if nothing had been the matter, eating his food and 
able to take gentle exercise. 

Amongst the cases of wounds recorded were several of a very 
severe nature. Two which proved fatal are worthy of notice, as 
showing the time an animal may linger with injuries of such an ex¬ 
tensive and alarming character. The first case occurred in a cab- 
horse, on the evening of the 4th February, during the raging of the 
severe thunderstorm. On passing down Greenside Place, a peal of 
thunder so frightened a van-horse going in the opposite direction as 
to cause him to spring suddenly round. On doing so, the end of the 
van-shaft struck the chest of the cab-horse, penetrating it to the 
depth of about a foot. After getting the horse released, he was re¬ 
moved down to a stable in the neighbourhood, when I was sent for. 
On my arrival I found the animal sinking—his pulse so.quick and 
hard as scarcely to be felt under the finger, his respirations so rapid 
as not to be counted. In this state he lived for several hours, 
eventually dying in intense agony. The next day a careful post¬ 
mortem examination was made, when the wound was found to enter 
the chest through the cartilages of the true ribs, passing through the 
diaphragm, and entering the abdomen, rupturing the colon or large 
gut, whose contents escaped-partly into the abdominal and partly 
into the thoracic cavity. On its passage through the thorax, the 
shaft had grazed and slightly abraded the lung.—The second case 
occurred on* the evening of the 11th of March, in a horse belonging 
to a gentleman in the neighbourhood. The accident was caused by 
the animal running away with the gig it was drawing, when the 
shaft was broken and penetrated the chest, entering the lungs. The 
horse was brought to one of the College Infirmary boxes, and on ex¬ 
amination of the wound, I immediately prognosced—from the frac-* 
ture of the ribs and depth of the internal wound—the case to be a 
fatal ona However, to my astonishment the animal lingered for 
nearly two days before succumbing. In this case, as in the preced¬ 
ing one, the pulse was scarcely to be felt, the symptoms somewhat 
resembling those of acute pleurisy. After death, a wound was found 
in the lungs to the depth of nearly two inches; the thoracic cavity 



EDINBtTKGH VETERINARY COLLEGE. 


37 . 

containing a quantity of clotted blood, with a considerable quantity 
of serous fluid, the whole lining membrane of the cavity being in¬ 
tensely inflamed. 

Two other cases of wounds occurred in run-away horses, both of 
which, however, recovered. One was wounded in the shoulder, just 
in front of the arm ; the other grazed in the shoulder, with a large 
wound in the hip. The only treatment in these cases was to pin up 
the wounds, dress with cold water, and administer purgative medi¬ 
cine, with an injunction to give perfect rest. Although the wounds 
in both cases were excessive, yet in neither was any important organ 
injured, and the animals, both being in good health, rapidly re¬ 
covered. 

On the 20th of February a peculiar case of wounding was brought 
to the College yard. The man stated that that morning the pony, 
when feeding, had taken up with his hay a darning needle. He said 
that the pony had ceased eating suddenly, commenced to foam at the 
mouth, work his tongue from side to side, and appeared as if chok¬ 
ing. On examining the mouth, he felt a piece of a needle sticking 
above his tongue, and, being frightened, brought him at once to the 
College. On his arrival, the tongue had swollen so much as to cover 
the offending agent. Ordering him to leave the animal, he was put 
* into a sick-box, and a dose of laxative medicine given. The next day 
a swelling appeared between the jaws ; to this warm poultices were 
kept constantly applied. The animal appeared easier, and ate greedily 
of some gruel placed before him. On the 25th an abscess, which had 
formed between the jaws, was opened, and on exploration the sharp 
point of the needle was felt; this was seized with a pair of forceps, 
and, with a little force, a darning needle 3 inches long was extracted. 
The wound was then dressed, and healed rapidly. On the 27th he 
was able to return to liis work. 
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By Thomas Anderson, M.D., F.R.S.E. 


ON THE COMPOSITION OP THE POTATO PLANT AND THE EFFECT OF DIF¬ 
FERENT MANURES IN THE AMOUNT AND QUALITY OF ITS PRODUCE. 

Part I. 

A s cien ce like agriculture requires to be built up by the care¬ 
ful aggregation of many minute facts' .which can only be slowly 
and laboriously accumulated. It does not, like other branches of 
knowledge, give scope for great and brilliant discoveries, by which 
its boundaries are suddenly and widely expanded and new territories 
added to it, of which advantage may be taken to introduce impor¬ 
tant alterations or improvements in its practice. It is only by long- 
sustained and continuous efforts that it is possible for it to advance 
at all, and even then its steps are so small as to be individually 
almost imperceptible, although in the course of time they produce 
a distinct and unmistakable change. And not only are the steps 
by which it advances small, but its progress is still further retarded 
by the necessity of going over the same ground many times in suc¬ 
cession ; for the facts of agriculture, if deduced from a single observa¬ 
tion, however accurately it may have been done, cannot be safely made 
the basis on which inferences may be founded, for they labour under 
the disadvantage of not being observed under invariable conditions. 
The proverbial uncertainty of the seasons, and a thousaud other dis¬ 
turbing causes, are constantly at work, disappointing expectations, 
and modifying results ; and thiis it happens that conclusions which 
appeared to be the legitimate and inevitable inferences of one set of 
experiments, are liable to be rudely overturned by the next, and 
that, not because the facts were erroneous, but because climate or 
soil had made these particular results exceptional. 

To a certain extent this is true of every science, and it is always 
rash to reason from a single experiment; but in agriculture it is 
totally impossible to draw even the simplest inference without 
previously amassing a whole series of experiments; and even then it 
may happen that some special point which could not be sooner 
detected may show itself and render it necessary to undo what had 
been done, and to reconstruct, perhaps many times in succession, 
the edifice which before appeared to be finally complete. All this 
is extremely disheartening, and it can scarcely be a matter of sur¬ 
prise that it should beget in some minds a feeling of impatience, and 
induce others to suppose that the study of agriculture as a science 
offers little advantages to the farmer, and that it is better to trust 
exclusively to the teachings of practice. A little farther considera¬ 
tion, however, tends to modify this opinion, and leads to a more 
just estimate of the relations of science and practice. 
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The history o? the past shows *us that the progress of practical 
agriculture always has been slow; and when science was called in 
to assist in its development, it was supposed that a rapid advance 
must be the consequence, and that the whole face of the country 
was to be speedily changed by it. These expectations, however, 
proved unfounded; and they did so, because they were based on an 
erroneous conception of the nature of science and the mode in 
which it obtains its facts. It has been looked upon as something 
antagonistic to practice, working in an entirely different manner, 
and having nothing in common with it; whereas, in point of fact, 
they follow an exactly similar method in the accumulation of their. 
facts; and the tone and character of mind and kind of education 
which make a man a good farmer are exactly those which fit him 
for the study of science. It is by observation 'that the farmer 
acquires his experience; and it is by the exercise of that faculty that 
the scientific man extends his knowledge; and just in proportion as 
they observe well and carefully will be the value of .their facts and 
the soundness of the conclusions they draw from them. But though 
their methods of observation are the same, they look at these facts 
from a different point of view; and it is in this respect especially 
that they are able to afford each other valuable assistance; and by 
combining the results of their experience, the one is enabled to 
clear up what appeared obscure to the other. Separate, they can do 
little—combined, they have the power to do-much; and we may rest 
assured that the practice which ignores science acts as foolishly as 
the science which ignores practice. So long as each persists in ad¬ 
hering exclusively to its own point of view, and placing itself in 
antagonism to the other, no good can be done; and they are very 
much in the position of the two men, one of whom asserted that a 
particular shield was made of gold, while the other as obstinately 
insisted that it was silver; and it was only after much wrangling 
and discussion that they bethought them of the propriety of going 
together to examine it, when it turned out that one side was gold 
and the other silver. 

It cannot certainly be justly alleged that agriculture has disre¬ 
garded the teachings of science. On the contrary, it is beyond all 
question that the most distinguished practical farmers, the men who 
have done most for its practical improvement, and whose opinion is 
most respected by their brethren, have given in their firm adhesion 
to it, and recognised it as an additional lever placed in the hands of 
practice, which, rightly used, must assist its progress. But it must 
be as. freely admitted that there are still many farmers who are un¬ 
able to see any advantage which the practice of their art has derived 
.from it, and who imagine that it may be safely neglected. Much 
of this may be attributed to the fact that many scientific improve¬ 
ments have been absorbed into practice, and the source from which 
they were, derived has been forgotten; but still more is due io a 
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misconception which prevails, not*only in agriculture, but in all the 
practical arts regarding the position of science in relation to them. 

It seems to have been imagined that when chemistry was called 
-in to the aid of the farmer it was to bring with it a full-fledged 
chemistry of agriculture, which might be immediately applied to 
practice, without any effort on his part. It was not sufficiently recog¬ 
nised that science, dealing with principles, uses them as a guide, by 
means of which it may build up a great branch of applied science; 
and that it cannot do this successfully when working alone, but 
requires the assistance of practice, which must not be content with 
stating what it requires, but must take an active part in working 
out experimentally the .suggestions of science. In a word, there 
must be sacrifices on both sides, and much time and labour must be 
expended in laying foundations and accumulating facts, which may 
at the moment have so little effect as to appear almost unproductive, 
although they are destined at some future time to weave in with 
others as yet unknown, but of whose discovery they are the indispen¬ 
sable precursora The course of events when’practice applies to 
science (and this is just as true in regard to any art as it is with 
agriculture) is generally this : Practice makes certain observations 
of which it seeks an explanation, and when science takes up the 
question, it very probably finds that the facts required to enable it 
to give that explanation do not exist, and must be obtained at the 
expense of much labour; possibly also it may be found that there 
are some points required which can be supplied by practical observa¬ 
tions only, and thus, before what is perhaps a very simple matter 
can be explained, both science and practice must be set in motion, 
and made to accumulate a whole store of facts: 

None but those who have been compelled to turn their attention 
to the matter can have the least conception of the small number of 
facts, of a character sufficiently definite to admit of their being made 
a satisfactory basis for scientific reasoning, which agriculture offers. 
Nor can they be convinced of the difficulty of supplying them until 
they have tried to do it, and have suffered from the failures and dis¬ 
appointments inseparable from even the most carefully performed 
experiments, and against which no foresight can provide. Circum¬ 
stances may arise which destroy an experiment when it is half 
finished; or, what is still worse, which render its results fallacious, 
without affording the means of detecting the fallacy. Hence it is 
that a solitary experiment cannot be relied on, and repeated trials are 
necessary to render results conclusive; and hence also thg necessity 
for repeating experiments many times in succession, and expending 
upon them an amount of minute care, the importance of which has 
only been recognised within a few years. The same observations 
apply, though perhaps less forcibly, to the more purely scientific 
departments of agriculture; and it maybe safely asserted that, both 
in the field and the laboratory, the labour of many years must be 
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devoted to the accumulation of materials for the foundations alone, 
and the importance of much of which will only become apparent in 
future years. 

I have been led into these observations when considering the nature 
of the researches which form the subject of this paper, and they 
are exactly of the kind which illustrate the amount of labour which 
must be expended on the determination of facts, some Of which may, 
at first-sight, appear somewhat remote from practical applications, 
although, on more minute examination, they will be seen to teach 
many important bearings upon it. They may be considered as an 
extension of a department of agricultural chemistry which was en¬ 
tirely untouched when I took it up some years since, but which is 
of much importance in giving us a definite idea of the progress of 
growth of different crops, and leads to valuable inferences as to the 
mode of manuring, and many other practical questions. I have 
already examined in this way turnips and wheat grown in the same 
soil, and intended to have prosecuted the inquiry through the entire 
rotation; but circumstances having rendered it advisable to break 
through the rotation and lay the land down in permanent pasture, 
I have been deprived of the opportunity of doing so. 

The subject, however, of the composition and mode of growth of 
different plants is one of such interest that it did not appear at all 
advisable to abandon it entirely, the more especially as the experience 
I had gained in the previous years had taught me the most convenient 
and effectual means of carrying out such experiments. On thinking 
the matter over, it appeared to me that the potato was well suited 
for such inquiries, both on account of its importance, and from its 
having been less minutely examined by chemists than most other 
crops. I thought also, that by some modification of the system of 
experiment, the results might be brought into more intimate con¬ 
nection with practice, and thus data, which might interest a larger 
number of persons than a purely scientific treatment of the subject, 
be obtained. On laying my views before the Chemical Committee of 
the Society, they were most cordially supported by the practical 
members, and to their assistance and advice, much of the practical 
value of the experiments which follow is due. 

On considering the question in detail, it appeared that the sub¬ 
jects which it was desirable to investigate were—1st, The composi¬ 
tion of different varieties of potato; 2d, The progress of their 
growth, and composition of the plant at different stages of its exist¬ 
ence ; 3d, The influence of different soils ; ,4th, The effect of different 
manures. To the farmer acquainted with the difficulties of field 
experiments, and to the chemist who knows the amount of time and 
labour which must be expended on minute analysis, it will be 
obvious that an exhaustive examination of a subject like this must 
be the work not of one but of many years. The first object, there¬ 
fore, was to fix limits to the inquiry, and to reduce it within such 
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guilds as it was possible to manage, and it was resolved to go upon 
the principle of undertaking no more than could be effectually ac¬ 
complished. - 

Tn the first place, six of the varieties of potato in most extensive 
cultivation were selected for experiment, and those chosen were 
Regents, Dalmahoys, White-rocks, Flukes, Skerry-blues, and Orkney- 
reds. 

As regards soil, it was thought sufficient to select a heavy day 
soil, a light sandy soil, and newly reclaimed moss land, on which 
astonishing crops of potatoes are obtained ; application was there¬ 
fore made to Mr Gibson, Woolmet, to undertake the experiments on 
a clay soil, to Mr Guthrie, Crossbum, Troon, for the light soil, and 
Mr Maxwell undertook to provide for the moss land, at DargaveL 
In addition to these gentlemen, Mr Scott SMrving, Camptoun, Drem, 
undertook a similar series of experiments on his own farm. It is 
unnecessary for me to say that the names of these gentlemen are a 
sufficient guarantee for the accuracy with which their part of the 
work was done, and I must here express the debt of gratitude I owe 
them for the trouble which they have taken. 

It was much more difficult to come to a satisfactory conclusion as 
to the kind and quantity of the manures to be used, because it was 
obvious that the substances which might be depended upon to pro¬ 
duce a good result M a rich and heavy soil might be very unsuitable 
to moss or light land. This, of course, is a difficulty to which all 
comparative experiments on different kinds of soils are, to a certain 
extent, exposed, and is indeed inseparable from all agricultural ex¬ 
periments. It is obvious, in fact, that if we adopt, as the standard, 
a system of manuring more especially adapted to one particular 
description of soil, and make experiments exactly similar in all re¬ 
spects on another, whose capabilities are best brought out in a differ¬ 
ent treatment, the latter is placed at a certain disadvantage. If the 
sole object with which the experiments are undertaken is to deter¬ 
mine the system of management best fitted to develop the resources 
of the soil in question, this would clearly be the proper course to 
adopt. But this was only one of the points it was proposed to bring 
out in the present series of experiments. One object, among others, 
was to ascertain which of the six varieties of potatoes selected yielded 
the most productive crop as regards both quantity and quality; and, 
to obtain results of any value on this point, it was obviously neces¬ 
sary that the crop on each soil should be brought to a state of full 
perfection, which could not be done by using exactly the same 
manures in the same quantities, but by taking those which experi¬ 
ence had shown to be most suitable to each district and soil In 
growing the different varieties of potatoes, each experimenter was 
therefore requested to manure the land in exactly the mann er which 
he considered best, that is to say, according to the system he always 
employed, and accordingly the six kinds were grown as part of the 
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crop in a field laboured and manured in the ordinary manner em¬ 
ployed for the rest of it. It will be seen afterwards that this has 
given rise to great differences, one experimenter, Mr Gibson, having 
raised his crop entirely with artificial manures, while in the other 
cases, the principal part of the application consisted of farmyard 
manure. 

In that part of the experiments in which different manures were 
contrasted with one another, it was felt to be most essentially im¬ 
portant to restrict them within the narrowest possible limits," as it was 
only in this way that it was practicable to overtake the large num¬ 
ber of analyses I contemplated. After careful consideration, it was 
resolved to restrict them to farmyard manure, and one application 
of artificial manures, and that these should be applied to two kinds 
only—namely, Dalmahoys and Regents. The quantities of manures 
were— 

1. 25 tons farmyard manure per acre. 

2. 35 j j ,, .93 

3. 3 cwt. Peruvian guano, and 5 cwt. Lawes’ superphosphate. 

These quantities may possibly be considered excessive, and they are 
no doubt above the average, but they were fixed with the advice of 
practical farmers, and partly with the view of ascertaining the effects 
of large applications of manure, on which subject they will be found 
to throw some light. It is worthy of notice that, however large 
they may appear, they actually fell short in one case of the quantity 
used in the ordinary course in the same field. 

It would have been most interesting, had it been possible, to have 
extended the experiments to the effects of different artificial man¬ 
ures, such as sulphate of ammonia, nitrate of soda, guano, and super¬ 
phosphate, and more particularly to the salts of potash, which in 
some soils and seasons have been found to exert an astonishing in¬ 
fluence on the potato, but it was thought better to avoid this in 
the meantime. Mr Gibson, however, has supplied a series of very 
interesting trials of this kind. 

As soon as the arrangements had been made for the experiments, 
I commenced a series of preliminary inquiries, for the purpose of 
determining the best mode in which the analyses might be con¬ 
ducted. On this subject little information is in existence, and 
hitherto the analyses of vegetable products have been restricted 
within very narrow limits, and have been confined to ascertaining 
the amount of albuminous compounds, respiratory principles, oil, 
ash, nnd water, while in some cases the quantity of fibjjs 
determined. Such an analysis divides the constiluents'mto'several 
great families of proximate principleSj but does not , attempt to dis¬ 
tinguish between the different members of each family. Sugar and 
starch, for instance, are massed together as respiratory substances, 
and no distinction is made between different albuminous 
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although there are several substances of the class well-known to 
chemists. The reason for this is, that the separation of these sub¬ 
stances from one another is often excessively difficult, and no means 
of effecting it in a sharp manner have yet been discovered, except 
by methods so tedious and uncertain, that they cannot be practised 
with satisfaction. A system of analysis, to be of any use in such 
experiments as I proposed to make, must be rapid, and admit of 
being made many times in succession; while all the methods hitherto 
devised for determining the proximate principles of plants have been 
tedious, difficult, and unsatisfactory, so much so, that chemists have 
been deterred from prosecuting the subject to the extent its im¬ 
portance requires. 

In entering upon such a series of experiments as those now about 
to be detailed, it seemed important that some attempt should be 
made to devise a more precise kind of experiment. I accordingly, 
in the autumn of 1861, obtained, through the kindness of Mr 
Melvin, Bonnington, Ratho, specimens of sound and diseased pota¬ 
toes of that year's crop, which were subjected to a pretty extensive 
series of experiments, for the purpose of devising an improved pro¬ 
cess of analysis. I cannot say that the result was encouraging, for 
it tended to show that, in the present state of our knowledge, the 
simpler methods are the most trustworthy, although by proper man¬ 
agement a larger amount of inf carnation -may be obtained than is 
given by the ordinary analyses of feeding substances. To the expe¬ 
riments in question, though occupying much time, it is not necessary 
for me to advert in detail, although I may have occasion to refer to 
them afterwards. It will he enough to say, that they enabled me . 
to fix upon the plan of analysis to be adopted in the next season, 
which I shall now explain. 

When the potatoes were received at the laboratory, a certain 
number, generally 8 or 10, were selected, so as to give a fair aver¬ 
age of the whole, including both large and small. These were cut 
in half, and a slice taken from each, weighed, and exposed in the 
water-bath until their weight became constant, for which four or 
five days were required, after which they were burned, to give the 
percentage of ash. 

Another portion of the same potatoes was grated down to a pulp, 
and introduced into a small bag of fine calico, in which it was 
kneaded under water with a very gentle pressure, until the starch 
had completely passed through. • The starch was collected on a 
weighed filter, washed, dried, and weighed. The residue on the 
cloth was dried and weighed. It was a mixture of fibre and in¬ 
soluble albuminous compounds, and the proportion of the latter, 
ascertained by determining the nitrogen—the albuminous com¬ 
pounds corresponding to which being deducted—left fibre. 

The remainder of the potatoes were dried at a low temperature, 
and one portion used for the determination of the total albuminous 
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compounds, and another was exhausted with strong alcohol, and the 
fluid evaporated gave sugar. The results obtained in this process, 
which is extremely tedious and troublesome, were such as to induce 
me to omit it in a considerable number of the analyses, and to esti¬ 
mate the sugar by difference. 

The rest of the potatoes were burned for ash. 

These chemical details will not be interesting to the farmer, but 
I have thought it necessary to put them on record to” show the pro¬ 
cesses employed, and for the guidance of future experimenters. . 

COMPOSITION OP THE MANURES EMPLOYED. 

* The artificial manures used in the experiments were obtained from 
one stock, and 'were carefully mixed and sent to the different expe¬ 
rimenters, samples being kept for analysis. Their-composition was 
as follows:— 

Pemvian Guano. 


Water, , . . - . . . . 16.40 

Organic matters and ammoniacal salts, . . 63.83 

Phosphates, 20.48 

Alkaline salts, ..... 8.12 

Sand, . . . , . , 1.17 . 


100.00 
17.96 
3.01 
9.45 

12.41 
13.46 
13.57 
12.25 
41.56 
1.48 
5.27 

100.00 

Ammonia, . . . - . . 0.61 

Phosphoric acid in the soluble phosphates, . . 9.76 

„ „ insoluble „ . . 5,55 

It is, of course, as sources of phosphoric acid and ammonia that 
these manures are chiefly valuable, and it is easy to calculate, from 
their composition, the exact amount of these substances which they 
supply to the crop. To facilitate these calculations, I give the 
number of pounds of each substance contained in 1 cwt. of the 
manure, to which I have added the potash of the; guano, although 
its quantity is unimportant. 

Peruvian Guano, Superphosphate. 

. Phosphoric acid in the soluble form,, • .. 3.36 10.93 

,, ' „ insoluble „ • 10.56 6.32 

Ammonia, . . . , 20.11 0,08 

Potash, . 1 , 1 1 1.20 


Ammonia, ...... 

Phosphoric acid in the alkaline salts, equal to 6.52 ) 
phosphate of lime, . . . \ 

Phosphoric acid in the phosphates, . 

Superphosphate. 

Water, ...... 

Organic matters and water of combination, 
Biphosphate of lime, equal to 21.16 soluble phosphates, 
Insoluble phosphates, . 

Sulphate of lime, ..... 

Alkaline salts, . . 1 ■ . 

Sand, ...... 
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Hence, as 3 cwt. of gaano and 5 cwt. of superphosphate were used 
to the acre, the application contained— 


Phosphoric acid in the soluble form, 
„ „ insoluble „ 

Ammonia, 

Potash, . . 


64.73 lb. 
63.19 „ 

63.73 „ 
3.60 „ 


My first idea was to analyse also the different farmyard manures 
used, but I was led to abandon that intention by the difficulty there 
is in obtaining a fair average sample of so bulky and heterogeneous a 
substance, and I came to the conclusion that a better and safer re¬ 
sult would be ob tain ed by taking an average analysis deduced from 
those already published. In doing this, I have chiefly relied on the 
analyses made by Dr Voelcker some years since, both because they 
are the most complete, and distinguish between the substances 
soluble and insoluble in water. I adopt, as the average percentage 
of valuable substances in farmyard manure, the following numbers, 
to which is added the number of pounds of each ingredient per tom 


Phosphoric acid in the soluble form, 
„ „ insoluble „ 

Ammonia in the soluble form, 

„ insoluble ,, 

Potash, .... 


Per cent. Lb. per ton. 

0.130 2.90 

0.190 4.25 

0.250 5.60 

0.590 13.21 

0.550 12,32 


Hie quantities of farmyard manure employed in the experiments, 
being respectively 25 and 35 tons, it follows that the valuable sub¬ 
stances contained in these quantities in pounds are— 


Phosphoric acid in the soluble form, 

25 tons. 

. 72.50 

85 tons. 

101.50 

,, insoluble ,, 

106.25 

148.75 

Ammonia in the soluble form. 

140.00 

196.00 

„ insoluble „ • 

* 330.25 

462.35 

Potash, * 

. 308.00 

431.20 

Total phosphoric acid, . • 

178.75 

250.25 

Total ammonia, . . . 

. 470.25 

658.35 


The most remarkable point here is the much larger quantity of the 
valuable matters contained in these applications of farmyard man¬ 
ure than in the artificial manures applied, although the latter were 
used in far from sparing quantity. The total ammonia in the 25- 
tons is nearly 7 times, and in the 35 tons just 10 times as large as in 
the mixture of guano and superphosphate; and even if we exclude 
the insoluble ammonia, and assume that it is not immediately avail¬ 
able, the difference is still veiy great. But more remarkable still 
is the difference in potash, which is even, in the smaller quantity of 
farmyard manure, just 100 times as abundant as in the artificial 
mixture, nor must it be supposed that this estimate exaggerates the 
quantity of these substances, for they are taken from the average of 
good analyses, and even if we selected the minimum quantity found, 
the difference would stffl be enomious. It is not necessary to advert 
here to the other constituent^ of these manures, further than to direct 
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attention to the remarkable contrast in the amount of organic mat¬ 
ters, which in the artificial manures does not exceed a couple of 
hundredweight, while, in round numbers, it is 5 and 7 tons in the 
two quantities of farmyard manure. 

COMPOSITION OP THE SEED POTATOES. 

The potatoes used for seed were of the best quality which could 
be obtained, and were all taken from the same stock, and divided 
among the experimenters, samples being also sent to myself. They 
were submitted to analysis in the way already described, and com¬ 
plete analyses of the ash made in each case. The results are here 
given, and will be afterwards contrasted with those obtained from 
the crop they yielded. 

Regents . 

The seed of this variety was of remarkably good quality, and con¬ 
sisted entirely of large and well formed tubers, well grown, and 
carefully selected, none of them showed the slightest trace of dis¬ 


ease. 

Water, ..... 76.32 

Starch, ..... 12.21 

Sugar, &c., ...... 2.75 

Soluble albuminous compounds, . . 2.16 

Insoluble, ..... 0.21 

Fibre,.5.53 

Ash, ...... 0.88 


100.06 

0.379 


0.31 

I. 79 
5.75 

50.52 
5.39 
2.07 
11.49 
7.08 
0.98 

II. 30 
3.65 

100.33 

And the same, calculated after deduction of carbonic acid and char¬ 
coal, gave— 

Peroxide of iron, 

Lime, 

Magnesia, 

Potash, 

Chloride of potassium, 

Chloride of sodium, . 

Phosphoric acid, 

Sulphuric acid, 

: S£l£e£c acid, . 


2.09 

6.73 

59.17 

2.44 

13.45 

8.29 

1.14 


Nitrogen, 

The ash contained— 
Peroxide of iron, 
Lime, 

Magnesia, 

Potash, , » 

Chloride of potassium, 
Chloride of sodium, . 
Phosphoric acid, 
Sulphuric acid, 

Silicic acid, . 
Carbonic acid, 
Charcoal, 


moo 
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Dalmahoys. 

The tubers of this sample were much more variable in size than 
those of the last, and thence in maldug the analysis care was taken 
to select both large and small for the purpose. The quality was 
good, and there was no disease. The analysis gave— 


Water,.75.91 

Starch, ..... 12.53 

Sugar, &c., ..... 2.93 

Soluble albuminous compounds, . . 2.10 

Insoluble albuminous compounds, . . 0.15 

Fibre,.5.21 

Ash,.0.81 

99.69 

Nitrogen, ..... 0.360 

The ash contained— 

Peroxide of iron, .... .35 

Lime, ..... 2.04 

Magnesia, ..... 4.56 

Potash, ..... 49.62 

Chloride of potassium, . . . 6.58 

Chloride of sodium, . . . .2.93 

Phosphoric acid, .... 11.21 

Sulphuric acid, .... 6.57 

Silicic acid, . . . . 1.25 

Carbonic acid, .... 10.26 

Charcoal, ..... 4.52 


99.99 


Recalculated, after deduction of carbonic acid and charcoal— 


Peroxide of iron. 



.41 

lime, , 



2.39 

Magnesia, 



5.36 

Potash, 



58.30 

Chloride of potassium, 



*7.74 

Chloride of sodium, 



3.44 

Phosphoric acid, 

Sulphuric acid, 

S3icje acid, 



13.17 



7.73 

1.46 




100.00 


Skerry-Hues. 

This variety is distinguished by its dark purple or blue colour. 
The sample was good, but slight traces of disease were observed in 
one or two of the tubers used for analysis— 


Water, 

Starch, 

Sugar, &c., 

Soluble albuminous compounds, 
Insoluble albuminous compounds, 
Fibre, .... 
Ash, . . * . 


76.60 

11.79 

3.09 

1.90 

0.16 

5.41 

0.94 


Nitrogen, 


99.89 
n wo 
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The ash contained— 


Peroxide of iron, .... .85 

Lime, ...... 1.50 

Magnesia, . . . . . 6.16 

Potash, ..... 45.87 

Chloride of potassium, . . . 9.32 

Chloride of sodium, .... 2.24 

Phosphoric acid, .... 10.47 

Sulphuric acid, .... 5.63 

Silicic acid, ..... 2.93 

Carbonic acid, .... 10.02 

Charcoal, ..... 3.93 


98.92 

Carbonic acid and charcoal being deducted, this gave— 


Peroxide of iron, .... 1.85 

Lime, ...... 1.76 

Magnesia, ..... 7.24 

Potash,.53.98 

Chloride of potassium, . .. . 10.96 

Chloride of sodium, .... 2.62 

Phosphoric acid, .... 12,32 

Sulphuric acid, .... 6 62 

Silicic acid, ..... 3;49 


100.00 

White-rocks. 

This was an excellent sample—the tubers large and well formed, 
and quite free from disease— 


Water,.75.93 

Starch, . . . . . 12.77 

Sugar, &c.,.2.17 

Soluble albuminous compounds, . •. 1.88 

Insoluble albuminous compounds, . . 0.24 

Fibre, ..... 5.55 

Asb,.1.04 

99^i 

Nitrogen, ..... 0.321 

One hundred parts of ash gave— 

Peroxide of iron, .... 0.10 

Lime, . . . . . 1.68 

Magnesia, , . . ' « . 3.87 

Potash, ..... 48.33 

Chloride of potassium, . . . 10.80 

Chloride of sodium, . 2.76 

Phosphoric acid, . . . .11.18 

Sulphuric acid, . . . . 7.39 

Silicic acid, . . . . . 0.80 

Carbonic acid, ... - - 9.46 

Charcoal, • • • • • 5.73 


99.50 
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After deduction of carbonic acid and charcoal* these numbers 
stand thus— 


Peroxide o£ iron, .... 0.11 

lime, ..... 1.94 

Magnesia, ..... 4.47 

Potash, ..... 55.98 

Chloride of potassium, . . . 12.51 

Chloride of sodium, . . . . 2.59 

Phosphoric acid, .... 12.95 

Sulphuric acid, .... 8.55 

Silicic acid, ..... 0.90 


100.00 

Orkney-reds, 

An excellent sample of this variety, the tubers being large and 
perfectly free from the slightest trace of disease. 


Water, ...... 78.57 

Starch,.10.85 

Sugar, &c., ...... 2.78 

Soluble albuminous compounds, . . . 1.48 

Insoluble, ...... 0.21 

Pibre, ........ 5.92 

Ash , ....... 0.98 


Nitrogen, 

The ash contained— 

Peroxide of iron, 

Lime, 

Potash, 

Chloride of potassium, 
Chloride of sodium, . 
Phosphoric acid. 
Sulphuric acid. 

Silicic acid, • , 

Carbonic acid. 
Charcoal, . , 


100.80 

0.270 


0.29 

1.14 

4.75 
50.76 
31.20 

3.02 

7.75 
3.96 
0.68 

13.86 

3.06 


100.47 

After deducting carbonic acid and charcoal, this gives— 


Peroxide of iron, ..... 0.35 

Lime, ....... 1.38 

Magnesia, ...... 5.68 

Potash, ...... 61.72 

Chloride of potassium, .... 13.54 

Chloride of sodium, ..... 3.57 

Phosphoric acid, ..... 9.24 

Sulphuric acid, ’ 4*177 

Silicic acid, . . . . . (^75 


Flukes, 


100.00 


Hus variety is distinguished by its long kidney shape, and by the 
small number of eyes on each tuber. This pec uliar ity renders it 
necessary to set them whole, and as this was not known in two of 
the sets of experiments, the crop proved a complete failure. 
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Water,.74.41 

Starch,.12.55 

Sugar, &c., ...... 2.89 

Soluble albuminous compounds, . . . 1.98 

Insoluble, ...... 0.20 

Fibre,.6.71 

Ash, ....... 0.98 


100.00 

Nitrogen, . . . . . , 0.348 

The ash contained— 

Peroxide of iron, ..... 0.39 

Lime, ...... 1.17 

Magnesia, ...... 4.61 

Potash,.53.73 

Chloride of potassium, .... 4.48 

Chloride of sodium, ..... 2.14 

Phosphoric acid, ..... 12.84 

Sulphuric acid, ..... 5.67 

Silicic acid, ...... 1.15 

Carbonic acid, ..... 11.65 

Charcoal, . • . . . . 2.75 


100.58 

Which gives, after deduction of carbonic acid and charcoal— 


Peroxide of iron. 





.45 

Lime, 





1.35 

Magnesia, 





5.34 

Potash, 

Chloride of potassium, 





62.38 

• 




5.19 

Chloride of sodium, . 





2.49 

Phosphoric acid. 

Sulphuric acid. 

* 




14.89 





6.58 

Silicic acid. 

+ 




1.33 


In examining these results, we are struck by the general resem¬ 
blance in the composition of the different samples, the extreme dif¬ 
ference in the percentage of water, amounting to no more than four 
per cent. This may be partly due to their having been preserved 
during the winter, under precisely similar circumstances, for larger 
differences were found in the crops obtained from them, which, of 
course, were analysed as soon as they were taken out of the ground. 
Of the organic constituents, the largest and most important is starch, 
and here also the difference is small, and scarcely exceeds two per 
cent. The difference in the composition of the dry matter, however, 
is larger, as is seen from -the subjoined statement of the quantities 
of starch in the dry residue of each kind of potato. 


Dabnahoys, 

Skerry-blues, 

White«-rocks, 

. Grkney-reds, 
Flukes, v 


50.6 

52.9 
51.5 

53.9 
48.8 

49.7 


The other constituents show little variation, and the albuminous 
compounds, in all six varieties, may be said to be practically r i^ftl» 
cal in quantity. 
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The mineral matters also show comparatively little variation, 
except in the quantity of potash, as may be seen from the following 
table, giving the percentages of that element and of phosphoric acid. 


Regents, . 
Dafinahoys, 



Potash. 

62.92 

62.88 

Phosphoric Acid. 
13.45 

13.17 

Skerry-blues, 



60.35 

12.32 

White-rocks, 



62.72 

12.95 

Orkney-reds, 



69.21 

9.24 

Flukes, . 



66.51 

14,89 


The whole of these potatoes are remarkable for the large quantity 
of potash, and small amount of soda contained in their ash, and in 
this respect they differ considerably from previous analyses, most of 
which show a very considerable percentage of soda, chiefly in the 
state of chloride of sodium. The quantity of phosphoric acid is re¬ 
markably similar in all the varieties, except in the Orkney-reds, in 
which it falls just three per cent below any of the others. It is in¬ 
teresting to notice that, in all the samples these two constituents 
form almost exactly three-fourths of the entire ash. Next to these 
the most abundant substance is magnesia, which amounts in the 
Regents and Skerry-blues, to about 7 per cent of the ash. 

RESULTS OF THE FIELD EXPERIMENTS. 

I.—J Experiments made at Wodlmet , Mid-Lot7iian, by Mr Gibson. 

In addition to the experiments with seed supplied by the High¬ 
land Society, and in the manner already specified, Mr Gibson made 
another series with the seed which he usually cultivates, and with 
a variety of different artificial manures. Experiments in 2 to 15 in¬ 
clusive are those with the seed supplied, the remainder are those 
with Mr Gibson's own seed. 

The field in which the potatoes were planted was perfectly level, 
and very uniform, in quality of soiL They were planted after 
tmnch-plougled three-year-old pasture, on which, during winter and 
spring, the sheep-stock had been fed with turnip, cabbage, and oil¬ 
cake. The crop had a most luxuriant appearance all the season. 
The potatoes were planted on the 18th and 19feh of April, and’ 
lifted on the 21st October 1862 .—(See Table, page 53.) 

These experiments offer many points, of interest, for they show, 
what many farmers are inclined to doubt, that it is possible to pro¬ 
duce a large crop of potatoes by means of artificial manures alone. 
Here it happens that in some cases, though not in all, the farmyard 
manure gives a lower produce than the artificial mixtures. These 
results are, no doubt, due to the soil having been in high condition, 
and enriched by the previous treatment, for the feeding sheep on it 
during the preceding season amounted to a liberal manuring; and 
the proof of this is to be found in the fact that, even where no 
manure was applied, the produce was large, and would, in many 
parts of the country, be considered a fair crop. It is probable 
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also that the marked effect of the artificial manures may be ex¬ 
plained in a similar manner; and it may be supposed that the 
soil had been, so to speak, saturated with the dung of the sheep— 
a manure similar in its nature to farmyard manure—and hence, 
when in the next season a quantity of the latter was used, its influ¬ 
ence was comparatively small, while the artificial manures brought 
out the effect of the substances lying in the soil, and which, under 
a different treatment, lay dormant, and would only have become 
available for future crops. 

The difficulties which beset all field experiments are also well illus¬ 
trated, for Mr Gibson, having left no less than four unmanured 
plots of his own Regents, we are enabled to see to how great an ex¬ 
tent the crop varies, even in a field which is remarkably uniform in 
soil The four experiments gave— 

Tons. cwt. lb. 

No. 16 . . . . 8 16 35 


99 

99 

99 


20 

I 

24 


Average, 


9 15 36 

9 19 9 

10 4 92| 

9 13 99 


Here the difference between the highest and the lowest results 
amounts to 1 ton 8 cwt. 54 lb., or nearly 18 per cent of the pro¬ 
duce, but the other two come very close to the average. Still more 
remarkable is the effect in regard to the other Regents; for here we 
find the unmanured plot giving only 7 tons 6 cwt. 7 lb., or 1 ton 
10 cwt. 28 lb. below the lowest, and 2 tons 18 cwt. 85 lb. less 
than the highest in the other lot, a difference which is very remark¬ 
able. In no case, indeed, does the produce of these Regents, even 
when manured, come up to that of the unmanured plots from Mr 
Gibson’s own seed, and, singularly enough, that which got 35 tons 
of manure is only 6 cwt. in excess of that which got no application 
at all. This may be due either to the superiority of Mr Gibson’s 
seed, or to inferiority of the soil on that part of the field. It is 
scarcely probable, however, that the former of these causes should 
have much effect, for both kinds of seed appeared of excellent 
quality, and even, making every allowance for possible variations, it 
must be pronounced to be very unlikely that two crops of the same 
variety, grown on similar soils, and similarly treated, should differ 
so greatly as these did. We are, therefore, led to attribute part, and 
probably the larger part, of the difference to some inferiority of the 
soil at this part of the field; and this view derives support from the 
feet that all the cases of small produce are in plots immediately ad¬ 
joining one another. The numbers attached to the diff erent expe¬ 
riments give the order in which they stood in the field, and it will 
be noticed that the smallest produce from the unmanured plot of 
Mfr Gibson’s own regents, Ha 16, adjoins plots 12 to 15, on which 
the other kind were grown. 

On comparing the effects of the different manures, the point 
which most immediately attracts attention, is, that the produce is 
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byno means proportionate to their quantity. Stating the matter 
generally, it may, in fact, be said that the artificial manures gave a 
larger increase than the 25 tons of farmyard manure, and that sur¬ 
passed the 35 tons. Thus giving the apparently paradoxical result 
of obtaining the largest produce from the smallest amount of valu¬ 
able matters. The explanation, however, is not difficult, and is to 
be found in the condition of the soil itself, which had been so much 
enriched by the liberal treatment it had received during the pre¬ 
vious seasons that the quantity of farmyard manure applied to it 
constituted a clear case of over-manuring. 

The effect of the large quantity of manure is seen in another 
way by the increase it produces in the proportion of diseased tubers. 
All the plots in this case presented a considerable amount of dis¬ 
ease, but it is always largest where much manure has been used. 
This is clearly seen by the following table, giving the weight of dis¬ 
eased potatoes in the different plots of regents, which have been 
selected on account of the number of experiments admitting of an 
average being given. 

# 

TABLE GIVING THE WEIGHT OF DISEASED REGENTS, UNMANURED, 
AND WITH ARTIFICIAL AND FARMYARD MANURE. 


No. 

No Manure. 

No. 

Artificial Manures. 

No. 

Farmyard Manure. 


Tons. 

cwt. 

lb. 


Tons. 

cwt. 

lb. 


Tons. 

cwt. 

lb. 

1 

3 

15 

70 

7 

4 

11 

22 

14 

3 

16 

103 

12 

2 

15 

35 

13 

3 

7 

46 

15 

3 

9 

16 

16 

1 

14 

64 

17 

3 

2 

25 

18 

4 

6 

48 

20 

2 

5 

90 

21 

3 

2 

25 

19 

4 

7 

32 

24 

2 

13 

65 

22 

2 

11 

96 









23 

3 

6 

61 









24 

3 

18 

58 





Average, 

2 

13 

109 


3 

9 

111 


3 

19 

106 


The plots manured with farmyard manure thus giving, on the 
average, 1 ton 5 cwt. 109 lbs. more of diseased tubers than the 
.unmanured portions. This, however, does not hold good with the 
Dalmahoys, which are most highly diseased where no manure has 
been used. 

Of the different varieties of potatoes, the Fluke gives the smallest, 
and the Dalmahoy the largest, amount of produce. Mr Gibson’s 
own Dalmahoys, however, yield a very small return ; but it will be 
noticed that they were all grown with an excessively large quantity 
of artificial manure, and therefore cannot be fairly compared'with 
the. others, and only confirm what has been already said regarding 
the injurious effect of a very large application. 

EL Experiments made at Crossbum, Troon, Ayrshire, by Mr Guthrie. 

These experiments were made on a light and rather sandys^jf 
very uniform texture, situated about a mile from the se% a$4 wMch 
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had gone through the ordinary rotation. The potatoes were planted 
on the 9th April; but, owing to the extremely unfavourable weather 
previous to that time, the ground was not in a satisfactory state. 
During the whole season the weather was extremely wet and cold, 
and the crop, as was the case over all the western districts of Scot¬ 
land, was much under the average, although there was very little 
disease. The general crop received 15 tons farmyard manure, and 
2 cwfc. of superphosphate, and with this the White-rocks, Flukes, 
Skerry-blues, and Orkney-reds were manured. Mr Guthrie, how¬ 
ever, unfortunately omitted to make the same experiment with the 
Eegents and DaJmahoys ; but these varieties received the different 
quantities of dung and artificial manures which were used in the 
other experiments. 


Table II. —Experiments made by Mr Guthrie, Crossburn, Troon. 


No. 



Good. 


Diseased. 


Total. 


1 

White-rocks, 65 tons dung, 

24 cwt. superphosphate, 

Tons. cwt. 

6 9 

lb. 

48 

Tons. 

0 

cwt. 

2 

lb. 

36 

Tons. cwt. 

6 11 

lb. 

85 

2 

Flukes,. 

3 

5 

49 

0 

3 

61 

3 

8 110 

3 

Skerry-blues, .... 

6 

6 

48 

0 

1 

12 

6 

7 

60 

4 

Orkney-reds, . 

6 

1 

85 

0 

1 

49 

6 

3 

22 

5 

Regents, no manure, 

JDo. 3 cwt. Peruvian guano, 
and 24 cwt. Lawes’ super¬ 
phosphate, 

2 

15 

37 

0 

7 

85 

3 

3 

10 

6 

4 

11 

54 

0 

9 

72 

5 

1 

14 

7 

Do. 25 tons farmyard manure, 

4 

8 

5 

0 

9 

72 

4 

17 

77 

8 

Do. 35 tons do. 

3 

18 

32 

0 

9 

96 | 

4 

8 

16 

9 

Daimahoys, no manure, . 

3 

7 

59 

0 

7 

23 

3 

14 

82 

10 

Do. 3 cwt. Peruvian gu¬ 

ano, and 24 cwt. Lawes’,. 

5 

0 

89 

0 

9 

72 1 

5 

10 

49 

11 

Do. 25 tons farmyard manure, 

4 

12 

41 

0 

14 

9 

5 

6 

50 

12 

Do. 35 tons do. 

4 

5 

55 

0 

14 

59 

5 

0 

2 


In comparing these with the Woolmet experiments, the point 
which most immediately attracts attention is the much smaller 
amount of produce in every case; and this is no doubt mainly due 
to the weather, which, though cold m Mid-Lothian, was not unfavour¬ 
able to the potatoes; while in Ayrshire, the continued wet, accom¬ 
panied by a low range of the thermometer, acted most injuriously on 
the crop throughout the whole county, which was greatly under the 
average. Some effect may also, no donbt, be attributed to the differ¬ 
ence of soil, and there are distinct indications that the crop has been 
more dependent on the manure supplied to it than in Mr Gibson's 
experiments. In the latter, the increase of the produce from the 
manured plots over that of the unmanured does not exceed 10 or 
15 per cent; while in Mr Guthrie's it ranges from 30 to 40 per 
cent, and even higher in one case. It is interesting to notice that 
the direction of the differences is the same as in the former series, 
and that the largest applications of manures are far from producing 
the most favourable results. On the contrary, just as at Woolmet, 
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the small application of artificial manures stands highest—25 tons 
of farmyard manure is lower, and 35 tons the lowest, of the three. 
A larger quantity of manure also increases, though not to any 
great extent, the amount of disease. It adds but little to it in the 
Regents, but nearly doubles it in the DaJmahoys. In no case, how¬ 
ever, is the proportion of diseased bulbs so large as at Woolmet, 
where the soil appears to be charged with manure. As regards the 
different. varieties, the Fluke again gives the smallest produce, 
and White-rocks the largest; but, owing to the omission already 
mentioned, we cannot compare them with Regents and Dalma- 
hoys manured in the same way—although, to judge from the other 
experiments, we might infer that they would hold an intermediate 
place. - , 

III .—Experiments inode at Ear gavel 

These experiments were made on the newly-reclaimed moss which 
had not previously borne a crop of any kind. The-moss is first 
deeply trenched, and open drains formed in it, which are left open 
for at least a year, and, if possible, for twice that period. When the 
moss has consolidated, tiles on wooden'soles are laid, and the whole 
receives an application of lime, without which no crop can be ob¬ 
tained. The experiments were made on a field under potatoes, and 
the general crop received no less than 35 tons of farmyard manure, 
and cwt. of superphosphate. The other experiments were made 
in the same way as the preceding series, except that three different 
proportions of artificial manures were used. It is right to state 
that the season was most unfavourable for moss land, and the produce 
greatly uilder the average. 


Table III.— Experiments made at Dargavel. 
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The results of these experiments are in many respects different 
from those of the two preceding series. They are made upon a soil 
which may be described as being entirely dependent on manures for 
the production of a crop; and the peculiar interest which attaches to 
them lies in the fact that the failure to produce a return, so remark¬ 
ably illustrated by the two plots on which no manure is used, is not 
due to the absence of the substances the plants require, but is rather 
to be attributed to the state in which they exist in it. The soil, in 
fact, is one mass of organic remains, containing, of course, all the 
constituents of the plants from which it has been derived in great 
abundance; in proof of which I give the following analysis of the 
ash of the moss at Dargavel, not exactly froid the place on which 
the experiments were made, but from a spot at some distance, 
which, however, does not in the least differ from the rest. 


Silica, 




21.916 

Peroxide of iron, . 




10.914 

Alirmfna., . 




7.092 

lime, % 




10.131 

Magnesia, 




11.706 

Potash, . 




2.410 

Soda, 




5.100 

Sulphuric acid, . 




11.379 

Phosphoric acid, . 




1.616 

Chlorine, . 




0.571 

Charcoal, . 




16.989 

99.824 


The air-dried peat contained 0.80 per cent of nitrogen; so that, 
as far as the amount of plant food is concerned, it contrasted 
favourably with many fertile soils; and yet, even after the use of 
lime, it gave only a few hundredweights of produce—a quantity 
much under what would be given by even the most sterile of ordin¬ 
ary soils. The addition of a manure, however, immediately exalts 
the crop; and 2J cwt. guano and 4 of Lawes’ superphosphate, though 
yielding little except phosphates and ammonia, produce nearly a 
four-fold increase of Daimahoys and a six-fold of Regents. Even 
these quantities, however, are far below an average crop, and it is 
interesting to note that a farther addition of these manures, in place 
of increasing, rather diminishes the produce. It would appear, in r 
deed, that artificial manures supplying phosphates and ammonia, 
when used even in small quantity, enable the crop to take from 
the peat-soil all the available elements there present, and only yield 
what is, after all, but a trifling increase in the amount of produce. 
It is by farmyard manure alone, which supplies not one or ’two, 
but all the constituents of plants, that a crop can be here obtained; 
and we see, in fact, not only that it immediately produces a great 
increase, but that the largest quantity has the best effect. Twenty- 
five tons of it give a nine-fold increase of Daimahoys, and a thirteen¬ 
fold of Regents. Although the larger amount of dung has a better 
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effect, it must be observed that it is not by any means in proportion 
to the increased quantity used—an addition of 10 tons of manure 
only adding 2 cwt. to the produce of Eegents, and 4 cwt. to that of 
the Palmahoys ; or, putting it in other words, 40 per cent increase 
in the manure only raised the produce by 2£ per cent in the one 
case, and 5 per cent in the other. This addition, of course, would 
not repay the cost of the 10 tons of manure; but it will be under¬ 
stood that its after-effect on subsequent crops might be important. 
It may be questioned, however, whether, from the particular nature 
of the soil, it might not be preferable to apply the smaller quantity 
of manure, and retain the extra proportion for use’with the after- 
crops. That, however, is a question that could not be discussed here 
without leading us to the consideration of matters far removed from 
the immediate subject of this paper. * 

In the two former series of experiments, the quantity of manures 
used exceeded that employed in the ordinary course of operations 
on the farm; but in this case the reverse occurred, and the entire 
field was manured with 35 tons farmyard manure, and 2J cwt. of 
superphosphate; and the result of this farther addition, as shown in 
hTos. 5 and 6, is to produce an increase of upwards of 4 cwt. of 
Regents, although it is without effect on Dalmahoys. The increase 
in the quantity of farmyard manure, as in the other experiments, 
was attended by a larger proportion of disease", although the loss in 
this way was much smaller than either at Woolmet or Crossbum. 
It is remarkable, however, that all the kinds of potatoes cultivated 
with farm-yard manure and superphosphate (in 1 to 6) were much 
less diseased than those which got none of the latter. It is not 
easy to trace the cause of this, but most probably it is due to some 
slight difference in soil or position. 

As regards the different varieties of potatoes, we again observe 
that Flukes prove a failure; but this is attributable to the error com¬ 
mitted in planting them, the tubers having been cut, in place of 
being planted whole, as ought to have been done. The small pro¬ 
duce was, in fact, occasioned by a large number of the sets having 
failed to grow, and those which did succeed yielded an excellent 
crop; White-rocks now greatly surpass the other varieties, and 
Skerry-blues stand on a much lower level. The remaining three 
kinds are nearly on a level. 


(To be continued.) 
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ON THE FORMATION AND MANAGEMENT OF YOUNG 
PLANTATIONS. 

, By CL Y. Mechi, Putin]], Cambridge. 

[Premium—The Gold Medal.] 

The following report; applies to three different plantations, two of 
them in the county of Roxburgh, in the south of Scotland, and one 
in the county of Sussex, in the south of England. I have selected 
those three plantations, because in each there is some peculiarity 
which may not be generally known, and in each partial failure as 
well as success is to be found. 

No. 1 is a mixed hardwood plantation in Roxburghshire, compris¬ 
ing about 20 acres, which were planted partly in the spring of 1853, 
and the remainder by the end of April 1854 The planting and 
draining were performed by contract, and fencing, carriage of plants, 
&c., by day-work. ' 

The hardwpod plants comprise oak, ash, elm, and sycamore; and 
the soft-wooded plants, silver fir, larch,' spruce, and Scots pine. 

The ground, planted was partly fallow, partly old lea, and a small 
portion of'it, about 4 acres, under rough, coarse, natural grasses, 
growing upon very wet moss. 

The plantation is situated at an altitude of from 500 to 600 feet 
above the level of the sea, and surrounded in the distance by hills 
from 1000 to 1200 feet in height. 

The hardwoods were planted in pits 10 feet apart over all the ground, 
except upon the wet mossy part, which was planted with spruces 
alone at 10 feet distance in pits 16 inches deep and 16 inches wide. 

Silver firs were planted amongst the hardwoods at 30 feet apart, 
in pits 14 inches wide and 14 inches deep. 

The.ground was next gone regularly over with larch and Scots 
pine, planting two of the former to one of the latter, and filling up 
the whole with trees 4 feet apart. 

The principal inducements for planting No. 1 were with a view 
to produce shelter to the stock upon the farm, which, the tenant 
maintained, was necessary for his flock. The bottom-land of the 
glen was also believed to produce grasses which gendered rot 
amongst the sheep. From the nature of the ground it was not only 
all but impossible to plough it, but the grain was always so much 
laid as to be nearly useless, and it was with great difficulty and danger 
that it could be carted off the ground These were the principal 
reasoip the tenant had for desiring the plantation to be formed 
The pfoprietor’s object, apart from that of the tenant, was to secure 
a supply of ^ood upon Ms estate; to dispose of the tbmuingsf 
for propwood, fencing, net-stakes, or fuel, in the best market; I© 

TBANS.—OCTOBER 1863. * 
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produce cover for game; to ornament, clothe, and "beautify the 
estate; and, finally, the matured crop of hardwood is expected to 
pay a considerably higher rent for the ground it occupies than could 
be derived from it under any other form of crop, together with com¬ 
pound interest upon the original outlay. 

ENCLOSING. 

The fence with which the enclosure was made is wire stretched 
upon wooden posts. The straining-posts are larch 7£ feet long, 7£ 
by 7| inches, sunk into the ground from 3£ to nearly 4 feet, and on 
an average distance of 75 yards apart. The intermediate posts are 
also larch, 6 feet long, and 5 inches diameter at small end, where they 
are round : if once sawed through the centre, they are 6 inches by 

3 inches; and if quartered or sawed from large wood, they are 4 
by 4 inches, sharpened to go into the ground, in the form of a wedge, 
18 inches long. They are driven into the ground at 5 feet apart, 
with cast-metal malls 12 lb. weight; holes for the reception of the 
small posts are made with an iron piercer; the piercer itself is of solid 
wrought-iron steeled on the point; the part that enters the ground 
is in the form of a wedge, 18 inches long, 3£ by 2£ at base, and 2 
inches by £ at point; the handle, which is welded to the end, is 3 
feet long, 1£ diameter, with a swell so as to fill, the *hand; the 
entire length is 4 feet 8 inches, and weighs 40 lb. The posts, 
wheivdrivtn in and levelled on the top, stand 3 feet 10 inches 

The two top wires No. 4, the third one No. 5, and the 
three bottom wires No. 6, were divided upon the posts in the fol¬ 
lowing order:—Division 1st, from top wire, 11 inches ; 2d, 9 do.; 
3d, 7 do.; 4th, 6 do.; and 5th, 6 do. The bottom*wire is 5 inches 
from the surface of the ground, and the top wire 2 inches below the 
top of the small posts, and 6 inches below the top of the straining- 
posts ; holes are bored through the centre of the straining-posts 
with a f-inch auger for the reception of the wires, which are drawn 
up to them. The wires are fastened to the small posts by means of 
staples 2| inches long. The straining-posts are put in in the lowest 
parts of the ground, and at all angles of the fence. Where curves 
occur, the small posts are braced inside with 6-feet length braces, 

4 by 1£ inches. The ground along the run of fence was levelled to 
about 5 inches from the bottom wire with turf. 

GATES. 

For the sake of clearing the plantation, it was necessary to 
have a road through it and a gate at each end: the straining- 
posts were put in so as to answer for gate-posts, therefore only one 
extra post was required for the gate: there were also two hand- 
gates upon it for the convenience of hunters; they also only required 
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one post extra each. The gates were made of the test larch, and 
painted. 

DRAINS. 

The ground, on being tested, was found sufficiently dry for the 
growth of trees, except the mossy part along the bottom where the 
rough herbage prevailed; this was drained with 2-inch tiles feet 
deep at irregular distances, averaging 35 feet apart. The ground, 
beiDg mossy, was easily drained; and as there was very little fall to 
the drains, there was an excellent outlet into an old open ditch. 
The principal reason for adopting the tile-drain in place of the open 
surface-drain was in consideration of the game. It is maintained 
that no open drain is efficient if less than 30 inches deep ; and at 
that depth, if the young brood should happen to fall into them, 
•they are unable to extricate themselves. Under-draining has in 
this instance so far, at least, proved highly successful The ground, 
on being dried, made solid, its surface kept level, there is no danger 
of drowning game. It is an advantage also in the ultimate clearing 
of the wood, by avoiding the inconvenience of open drains or ditches 
where horses require to go in to draw the wood off the ground. 
Open drains, too, have no small tendency to cause trees to blow 
down with the wind. 


PLANTING. 

In planting the hardwood, care was taken to confine the oaks and 
ash to the clayey slopes, planting one of the former for two of the 
latter. This was done with a view of thinning out the ash first, 
which, when it constitutes the principal crop, is, as is well known, 
much more valuable in the young state than oak. 

The sycamore was also planted by itself on the most exposed parts, 
particularly where the soil is of a light sandy nature. 

The elms were mixed with one-third part of oak, and were planted 
upon the dry alluvial parts. This was also done with the object of 
thinning out the elm, it being also more valuable when young than 
oak. The pits for the hardwoods were specified to be 18 inches 
wide, and 18 do. deep, upon the ground that was in fallow; and in¬ 
creased to 24 inches wide and 20 inches deep upon the old lea. 

The ground, having all been gone over with hardwoods, was next 
gone over with silver firs, which were planted 30 feet apart over all, 
except the deep mossy ground. This being done, the ground was 
lastly gone over with larch and Scots pine, planting two of the for¬ 
mer to one of the latter—filling up the whole with trees 4 feet apart. 

The newly-drained mossy ground was planted with spruces in 
pits 16 inches by 16 do., at the distance of 10' feet apart. These 
plants #ere about 3 feet high when put in, and having stood one, 
year in a nursery, were taken, up with abundance of roots and 
earth about them, which explains the rapidity with which they 
afterwards grew. 
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EXPENSE OP ENCLOSING, INCLUDING WISE AND EXPENSE OP PUTTING UP. 

To 1800 yds. of fence, six wires deep, 2 No. 4,1 No. 5, 3 No. 6, at 5d. 

per yd., . . . . • • £37 10 0 

„ 24 straining-posts, 7J ft. long, 74 by 74 inches (best larch), at 

2s. 6d. each, . . . . • • 3 0 0 

„ 1080 small posts, 6 ft. long (best larch), at 44d. each, . . 20 5 0 

„ 150 braces for curves in fence, 0 ft. long, 44 x 1£ (best larch), at 

14d. each, . . . . . . . 0 18 9 

„ 72 braces for stretching-posts, 3| ft. long,*6 x 3 (best larch), at 

3d. each, . - . . . . # • 0 18 0 

„ 1800 yds. of fence, making up to level of 5 inches below under wire, 

at fd. per yd., ... . . - * 5 12 6 

„ 24 straining-posts, digging out holes for, firmly bracing, &c., at 

2s. each, . . . . - • *280 

„ 1080 small posts, driving and levelling the heads of, at |d. each, . 3 7 6 

Total for enclosing, . . £73 19 9 

£73,19s. 9d. - 1800, = lOd. per yd. 


GATES. 

To making, painting, and hanging with double bands two gates, at 20s., £2 0 0 
„ do. do. do. do. two hand-gates 


at 13s., . . . ’ . . • .16 0 

„ 2 gate-posts for large gates, at 2s. 6d. each, . . . 0 5 0 

2 do. for hand-gates, at 2s. 6d. each, . . . 0 5 0 


Total for gates, . . . £3 16 0 


PLANTING AND PLANTS. 

To 1,000 elm plants, 3| ft at 80s. per 1000, . . . . £1 10 0 

„ 2,200 oak plants, 2 „ at 25s, „ . . . 2 15 0 

1,200 plane-tree 2 „ at 35s. „ . . .270 

2,600 ash 3 „ at 22s. „ . . 2 17 2 

„ l,750silver firs, 24 „ at 25s. „ . . . 3 10 0 

„ 700 spruce, 3 „ at 25s. „ . . . . ,0 17 6 

„ 11,800 Scots pine, 14 „ at 15s. „ . . . . 8 17 0 

„ 23,000 larch, 24 „ at 20s. „ . . . 23 0 0 

„ planting larch and Scots pine, 34,800, at 5s. per 1000, . - . 8 14 0 

„ „ spruce and silver firs, 2450, at lOd. ner 100, * . 10 5 

„ „ hardwoods, oak, ash, plane, 7000, at Is. per 100, . . 3 10 0 

„ carriage of plants 4 miles, and sheughing into ground (carefully), 3 5 0 


Total for plants and planting, . £62 3 1 

£62, 3s. Id. -r 20 ac. = £3,2s. 2d. per an. 


DRAINAGE. 

To cutting 320 roods, drains 4J feet deep, at 104d. per rood,. 
„ 5800 2-inch tiles laid down, at 22s. per 1000, 

„ laying tiles and filling in drains, at I4d. per rood, 

Total for drainage, 

£24, 7s. 7d. ~ 4 ac. = £6, Is, lOd. per ac. 

Abstract, 

Enclosing, . . £73-19 9 

Gates, . . . 3 16 0 

Plants and Planting, . 62 3 1 

Drainage, . . 24 7 7 


£14 0 0 
8 7 7 
2 0 0 


£24 7 7 


£164 6 5 -f* 20 ac. = per ac. £8, 4s 4d. 
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I made a minute examination of the annual growths of No. 1 
plantation at different periods, though I had not the opportunity of 
doing so every year.' The following Table will show the size of 
each kind at the time of planting,, and the annual growths made 
during nine years, and the size of each at the date of report 

The trees are counted and measured in several places throughout 
the plantation; an average of 100 trees is taken, and that average 
100 trees classed in three classes ; 1st, largest 33 trees in each 100; 
2d, 33 of the next largest of each 100; 3d, 34 or medium 
class. * 





4 

1 

1 

i 

1 ' 

I 

1 

I 

1 

g 

£ 





a 

a 

a 

J 


a 

rt 


ig. 

1 




if 

J 

1 

! 

1 

! 

J 

1 

| 

J 

OaJcs — 



Feet. 

in. 

in. 

in. 

in. 

in. 

in., 

in. 

in. 

in. 

ft. in. 

Glass 1st, S3 trees. 



3 

¥ 

2 i 

1 

5 

7 

8 

9 

12 

12 

8 04 

„ 2d, 33 „ 



2 

lj 

3 

4 

5 

5h 

7 

8 

5 1 

, „ 3d, 34 „ 



n 

4 

4 

14 

2 

24 

24 

34 

4 

0 

3 3f 

Ash — 










Class 1st, 33 trees. 



3 

¥ 

14 

3 

4 

7 

7 

8 

HI 

12 

7 6 

„ 3d, 34 „ 



2 

l 

1J 

¥ 

5 

5 

¥ 

64 

7 

5 0 



li 

4 

4 

i 

2 

3 

34 

4 

8 0} 

Elm — 










Class 1st, 33 trees, 

„ 2d, 83 ,, 



4 

2 

2 

3 

4 

6 

8 

84 

9 

10 

8 4i 



3 

1 

14 

14 

2 

¥ 

5 

5 

6 

6 

5 6i 

,, 3d, 34 ,, 



2 

4 

j 

1 

14 

2 

24 

3 

3 

3 4 

Sycamore — 













Class 1st, 33 trees. 



3.J 


2 

3 

4 

6 

7 

8 

9 

12 

7 11 

„ 2d, 33 „ 



2 

£ 

1* 

14 

¥ 

U 

4 



7 

4 9| 

„ 3d, 34 „ 



n 

4 

4 

l 

14 

2 

24 

3i 

4 

2 10| 

Stiver Fir — 












Class 1st, 33 trees, 

,, 2d, 33 „ 



24 

2 

2 

2 

¥ 

3 

6 

9 

12 

15 

6 114 



2 

1 

1 

1 

2 

4 

5 

6 

8 

4 5 

„ 3d, 34 „ 



ii 

4 

4 

4 

4 

1 

24 

24 

3 

4 

2 

Spruce— 







Class 1st, 33 trees, 



34 

5 

7 

9 

13 

15 

16 

18 

Ea 

24 

14 1 

„ 2d, 33 „ 



3 

4 

5 

6 

8 

9 

10 

11 

12 

15 

9 8 

„ 3d, 34 „ 



24 

2 

2 

3 

4 

6 

7 

8 

9 

10 

6 9 

Scots Pine — 













Class 1st, 33 trees. 



2 

6 

8 

m 

11 

13 

16 

18 

19 

22 

12 3 

„ 2d, 33 „ 



n 

3 

4 

6 

6 

¥ 

8 

¥ 

9 

EO 

5 9 

»> 3d, 34 ,, 



4 

14 

14 

2 

H 

6 

6 

2 6 

Larch — 











Class 1st, 33 trees, 



3 

6 

7 

9 

11 

15 

16 

18 

19 

22 

13 3 

„ 2d, 33 „ 



24 

4 

5 

5 

6 

7 

8 

9 

EH 

11 

7 11 

„ 3d, 34 „ 



2 

4 

1 

14 

2 

4 

44 

5 

r 

6 

4 54 


The difference of size in each class of trees at the end of nine 
years may appear remarkable, but when we take into account their 
numerous enemies, it will not appear so strange, and the dispro¬ 
portion which the 1st class bears to the 3d class will be found the 
rule and not the exception throughout all plantations until they are 
thinned several times. I have generally found that a young planta¬ 
tion, after being thinned the first time, so far equalises the growth 
. as to alter the.proportion as given above entirely—leaving only 
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class 1st and class’ 2d; this, of course, at same time raises higher 
the proportional growths in each class. 

State of No. 1 at the present time .—The fence, so far as a protection 
is spoken off, is as good as ever; the posts which were made round, 
have split with the sun in some cases where the staples were driven 
in; the staples consequently have fallen out, and have been renewed. 
To all appearance no posts will be required for four or five years to 
come. The top wire was several times broken by cattle the first and 
second year after being erected, by their attempting to leap it; but 
since they got used to it, they have not done more mischief. 

The Drains are in an efficient state; the ground remains perfectly 
dry, though little water is now running in the tiles. 

Part of the trees are nine and part ten years planted. The 
grasses, which are rank upon the deep soil, over-grew the spruces, 
and in some cases totally broke them down the first and second 
seasons after planting. Snows lodged upon them in their recum¬ 
bent state, and in this position they remained till the young wood 
began to form in spring, when the young shoot took an upright 
position; the stem of the tree at same time being in a horizontal 
position, bent the young trees, and many of them still retain it, 
but these can be thinned out the first thinning without causing 
any serious blanks in the plantation. 

The average growths given in the Table on preceding page were 
taken only from the part first planted. As the other portion is nearly 
the same in every respect, only one year younger, I have not given 
the growths of it. 

lie oaks upon the clay soil are making rapid top-growths, and 
are clean and healthy in the bark, but are a little deficient of side 
branches, owing, no doubt, partly to their being too crowded by the 
larch and Scots pines, which are close upon them. 

The ash are looking well, clean in the bark, and beginning to 
grow fast, with a few exceptions where the hares have peeled off 
the bark. In such cases the trees have mostly died down to the 
surface of the ground, where several young shoots have come up, 
and which require attention in the way of pruning. 

The elms which were cut over the second spring after planting 
are now fine, handsome, healthy trees, but a number of them have 
not yet formed a leadiDg top, and now require pr uning in order 
to give the top growth a proper direction. 

The sycamores on the most suitable soil are doing well, but 
those on the bare knolls are somewhat stinted in growth, and in a 
few cases have died down to the ground, owing evidently to the 
plants being too large and badly rooted when planted. Those plants 
which have died down have produced suckers, which are yet likely 
to become good trees ; pruning, however, is urgently required. 

The Scots pines are thriving well, but in some cases the larches 
have overtopped them. 
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The silver firs are now mating good growths, but were slow in 
coining away at first. Some of them are double, and require the 
pruning-knife. 

The larches, as a whole, are doing well; in a few cases, however, 
in the bottom of the glen, the frost in April 1859 destroyed them 
considerably, thus showing the advantage of confining spruce to low 
damp places. 

No. 2 plantation is of 10 acres. Situated at an altitude of from 
800 to 900 feet above the level of the sea, the ground lies in a 
sloping direction towards the north. The soil is mostly of a thin 
gravelly nature. The plantation was formed in 1853; the work of 
fencing and planting was commenced in January, and finished in 
April the same season. 

The work of planting was performed by men on day wages, and 
the fencing by contract. A foreman was appointed to see the work 
properly executed, and who received general instructions with regard 
to it from the forester. The people employed were usually eight 
men and nine women or lads; the odd person was engaged.carrying 
the plants, sizing them in the plant-bed so as to suit the rough or 
bare ground, to assist in sheughing in the plants when unloaded, &c. 

The fence, which was built of turf, with a two-bar paling on top, 
was contracted for. The following are the conditions and specifica¬ 
tions :— 

The Dyke , when finished, to stand 5 feet 6 inches high from bot¬ 
tom of ditch to the top, to be 4 feet wide at bottom, and 20 inches 
wide at top. 

Ditch in front, 4 feet wide at top,. 3 feet wide at bottom, and 18 
inches deep. 

The paling rails to be in 18-feet lengths, 3J by 1-|, and four posts 
to the rood, each 4 feet long, Si inches by 3J inches, to be properly 
nailed with 4-inch patent flat-point nails, the joints to be secured 
with 3-inch nails of the same description; the whole work to be 
finished by the 31st of January 1853, for the sum of 5d. per yard. 

Drains .—There being a spring near the centre of the plantation, 
which caused about half an acre to be in wet; to remedy this, a drain 
was cut through the lowest part in the fence, and continued to the 
top of the spring. It was cut 30 inches deep, and 30 inches wide 
at top, and 12 inches wide at bottom, and was performed in frosty 
weather by the planters when too hard for planting operations. The 
length .of the drain is 160 yards, and cost 1 Jd. per yard in cutting 
and spreading the earth excavated equally on each side of the drain. 

Object informing No. 2.—The principal reasons were to secure 
shelter for the sheep upon the farm; to clothe a bleak, bare, and 
weather-beaten hillside; to produce wood upon the estate for local 
purposes, such as repairs of farm-buildings, gates, and fencing, &c. 

Planting .—With the above object in view, notwithstanding the 
high altitude, some of the most suitable patches were planted With 
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sycamore and beech. These were planted at 30 feet apart, and mixed 
with pine. 

One bare knoll, where grasses of every description refused to 
grow, being composed of a shifting sand, was planted with elder; 
cuttings were stuck in at 3 feet apart, it being considered that no¬ 
thing else would grow—not even the Scots pine itself. 

The sides of the drain, and where the ground was at all wet, were 
planted with spruces at 8 feet apart in pits. 

Tw6 small patches of about half an acre each, where the ground 
was rich, were planted with elm 20 feet apart, and mixed with larch 
to the distance of 4 feet apart over all. 

The whole ground, except amongst the spruces, was made up with 
Scots pine to 4 feet apart. 

EXPENSE OF ENCLOSING. 

To turf-dyke, as per contract, 940 yds. at 2d. per yd.,. . . £7 16 8 

,, 2 bar-paling, as per contract, 940 yds. at 3d. per yd., . . 11 15 0 

„ 31b. whin-seed and sowing, . . . . 0 10 0 

Total for enclosings . £20 1 8 

DRAINAGE, EXPENSE OF. 

To cutting and spread the earth excavated, 160 yds. of drain, at l^d. 

per yd., . . . . . . . .£100 

Total for draining, . £10 0 

PLANTING, EXPENSE OF. 

To planting 350 hardwoods of sorts, in pits 24 x 20 deep, at 2s. per 100, £0 7 0 


„ 100 elder cuttings, making and planting, . . . 0 16 

,, 350 spruce, in pits 24 in. by 20 deep, at 2s. per 100, . 0 7 0 

„ 23,825 Scots pine, notching in, at 5s. per 1000, . . 5 19 6 

„ 2,600 larch, do., at 5s. „ . . 0 13 0 

Carriage of plants 3 miles, and sheughing into the ground, . . 115 0 




Total for planting and carriage, 

• £9 8 

_0 



PLANTS, COST 

OF. 



To 

150 sycamore plants, 24 ft., at 35s. per 1000, . 

. £0 5 

8 

n 

50 larch. 

3 „ at 35s. 

j> • • 

0 1 

9 

it 

100 elms, 

3 „ at 30s. 

99 • * 

0 3 

0 

» 

850 spruce. 

3 „ at 25s. 

t> * • 

0 8 

9 


23,825 Scots pine. 

14 „ at 10s. 

M • • 

11 18 

3 

a 

2,500 larch. 

14 „ at 12s. 

99 

.1 10 

0 




Total for plants, 

. £14 7 

0 



Abstract. 





Enclosing, . £20 1 8 

Drainage, . 10 0 

Planting, . 9 3 0 

Plants, . . 14 7 0 

£44 11 8 ~ 10 ac. = £4, 8s. 2d. per ac. 

The turf dyke, though a pretty good fence against sheep, is indeed 
a very insufficient one for cattle: during hot weather, when flies are 
troublesome, they naturally resort to the dykeside, and then a few 
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of them will sometimes level several yards of it in a short time. 
The only means of partially preventing this is to fasten thorns 
along the front of the dyke by means of hooked wooden pins; and 
after all, this is only a partial remedy. 

The following Table shows the height of each class of trees when 
planted, the size of each at the present time, and the average 
growths each has made for the last ten years. Some might prefer 
making a greater number of classes, but I find, in valuing any 
plantation below timber size, that three classes are quite sufficient 
for practical purposes, and for that reason I here give only three 
classes. In order to arrive at the real growth of a plantation, the 
labour is very considerable; not the classification, but the true 
average of 100 trees, from which the classes are taken. 
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The above Table shows in the first column, from top to bottom, 
the height of each class of trees at the time of planting. The next 
ten columns show the average lengths of shoot each class of trees 
made every season. It must not, however, be thought that the 
same individual trees remain always in the same class; for example, 
game may destroy the bud or the leading shoot at any time, and by 
this means the plant will stand in a class lower than it did before^ 
that is, if the shoot produced next season falls short of what grew 
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the year before the accident happened. It will be observed how 
striking the difference is between the first and third class of Scots 
pine; the first is 7 feet 3 J inches, and the third 2 feet 8 inches. 
This is occasioned by the black game picking out the buds of the 
Scots pine upon a portion of the plantation where they resort during 
winter. I found buds picked out as early in the season as October, 
and as late in spring as April. I believe February is the worst 
month in the year for game picking out the buds of the Scots pine. 
In the plantation under consideration there is about one acre of 
heathy ground, and the Scots pines upon it at the present time 
scarcely average 24 inches—occasioned by the black game picking 
out the buds. 

The Larch upon the best of the ground are making annual top- 
growths of 15 to 18 inches, and the tallest of the trees are fully 10 
feet high. The soil has more to do with the healthy growth of larch 
than the altitude. I could adduce numerous instances to show that 
this tree will thrive at altitudes as high as the Scots pine will, if 
the soil is suitable to it. Larch having been planted throughout the 
ground rather injudiciously as regards soil, the consequence is 
that many of them are not over 3 J feet in height, and will not, 
under the circumstances, attain timber-size trees. 

The Spruce ,.—There being little of the soil adapted to the growth 
of spruce, a few only were planted by the sides of the drain, which 
are in a very healthy growing state, some of them making top growths 
20 inches long. The tallest of the spruces are about 11 feet high. 

The Elder .—Cuttings were made about 12 inches long, and in¬ 
serted by means of an iron rod to about half their length upon the 
barest of the ground: the cuttings rooted readily, although there was 
little soil—only loose sand. The plants at this time are quite cloth¬ 
ing the bare knoll, and are healthy. 

The Elms are in general healthy, and the best of them making 
shoots from 12 to 16 inches in length, and are 9 feet high. There 
are a few, however, which have suffered from hares having pulled off 
the bark during snow and frosty weather in the winter. Ash might 
have succeeded equally as well as the elm, as regards soil and cli¬ 
mate, but the elm is a better tree in the landscape, and less liable 
to be destroyed by hares. 

The Sycamores are doing well in general, but a few are in re¬ 
quirement of pruning in order to give the leading shoot a proper 
direction.. The best, the most healthy, and tallest, are from plants 
cut over in April the second year after planting. 

The Beech , which is always slow in making a start, is now only 
beginning properly to grow; the tallest are about 7 feet, and are now 
making top shoots of 12 inches. The stems require clearing of the 
lower branches, not having been pruned since the second season 
after planting, which is the only form of pruning required by the 
beech. The side branches are seldom touched. 
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No. 3 is a plantation of the extent of 8 acres, situated at an 
altitude of 500 feet above the level of the sea, and was planted be¬ 
tween October 1855 and April 1856. 

The ground, up to the time of planting it, had evidently lain in a 
state of nature. It was let to a tenant upon a yearly lease, and con¬ 
sidered highly rented at 5s. per acre, as pasturage for cattle. 

* From the presence of roots in the ground it was evident that oak 
trees of large dimensions had once grown upon it. Straggling 
birch and whins were the principal growth on it before planting it. 
In .consequence of the oak timber, when cut down, having been 
cut very iow in the ground, no coppice had come up upon the 
stools, otherwise a crop of oak coppice might have occupied the 
ground. 

Most part of the ground was sufficiently dry for planting, with a 
few exceptional wet places. The surface of the ground to about 9 
inches deep is a clay loam, in the wet parts resting upon white sand, 
and on the dry ground resting upon an open gravel containing 
iron ore. 

Preparing for Planting .—The first step taken in the work was 
to let by contract the cutting of all wood and whins upon the ground, 
tying them up in the form of fagots for the purpose of burning 
lime. 2s. 4d. per 100 was paid for cutting the wood and tying up 
the faggots, and they were sold at 6s. per 100 upon the ground, leaving 
a clear balance of £5 profit between cutting and selling of the wood. 

The next step was to let by contract, paring off the whole sur¬ 
face turf. The conditions were to cut the tuif as thin as possible, in 
order to remove only the thick matted rooty part without impover¬ 
ishing the soil by carrying off the best of the earthy part. The 
work of paring, which was performed by means of the flaughter- 
spade, cost 30s. per acre. A neighbouring farmer carted off the 
turf after being cut, to form composts with for top-dressing his pas¬ 
ture-land, and by this means no additional expense was incurred. 

Drainage .—As soon as the ground was cleared of the turf, 2400 
yards of draining were staked off and let by contract. The specifica¬ 
tions were, 30 inches deep, 30 inches wide at top, and 13 inches 
wide at bottom; and the earth excavated to be spread equally on 
each side of the drains not more than 4 inches deep, and at least 18 
inches removed back from the sides of the drains, at a cost of l^d. 
per lineal yard. 

Fencing .—The fence, which was originally a turf dyke, but at 
present in some places crumbled down to near the level of the 
ground on each side, was let by contract to be repaired and made 
up to a height of 6 feet from the bottom of the ditch outside, and a 
one-bar paling 14 inches high erected on the top, the rails of the 
paling to be sawn in any convenient lengths from 12 to 18 feet, 
3^ inches by 1 inch, and to be supported by posts 4 feet long, 34 
inches by 3| inches, sharpened and driven into the dyke with a maul; 
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the rails to be nailed to them with 3|-iuch patent flat-point nails; 
the whole to be completed at a cost of 8d. per yard, 

Planting .—The object of planting was with a view to letting it 
grow till 12 or 14 years of age, and at that period finally to dear 
the ground of the whole crop of trees; selling it upon the stool on 
the ground at so much per acre, for hop poles, for which plantation 
larch of a certain description often realises as high a price as from 
£60 to £70 per acre. The planting was let by contract at the rate 
of os. 6d. per 1000, “including preparing of the ground by means 
of the bore-bilL” - The mode of planting I will give afterwards in 
detail, as the practice is not generally known in the north, particu¬ 
larly the use and application of the borer or bore-bill, as it is called 
in Sussex. 

The other object of planting is to have, after the first clearing, of 
the wood is made, a perpetual crop of coppice 
upon the ground ever afterwards. The operator 
with the borer goes backwards alongthe stretched 
line, inserting the tool three times around each— 
“in effect, making a pit for the plant.” Fig. 1 re¬ 
presents the bore-bill in the hands of the opera¬ 
tor, in the act of inserting it in the ground. Fig. 
2 is a sectional view of the same implement. 

There are three times the number of larches 
planted that there are of ash and chestnut, that 
each two plants are 24 inches separate from plant to plant, and that the 
hardwoods, after the larch are all removed, will remain 4 feet apart, 
each way, and these, when they grow up the second and future 
times in the form of coppice, will remain abundantly thick upon 
the ground to constitute a crop. There is a great difference in 
planting for hop-poles from what there is in planting in order to 
rear trees to timber size: the qualifications of the former are, a tall 
pole with few side branches, and with nearly equal thickness through¬ 
out its length, while those of the latter are nearly quite the reverse 
of this. 

EXPENSE OF ENCLOSING. 

To repairing turf dyke and one-bar paling on top, 850 yards, at 8d, per 

yard.. . . £28 6 8 

Total for enclosing, , . . £28 6 8 

DRAINAGE, 

To .cutting and spreading earth excavated from drains, 2400 yards, at 

ljd. per yard,.£15 0 0 

Total for drainage, . . . £15 0 0 

FARING TURF. 

To paring surface-turf off 8 Ac., at 30s. per ac., . . . £12 0 0 

Total for paring turf, . , . £12 0 0 
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PLANTS, PRICE OF, AND CARRIAGE. 

To 65,350 larch plants, 14 ft., at 12s. per 1000, 

„ 11,800 ash do., 24 ft., at 20s. per 1000, 

„ 10,000 sweet chestnut do., 2 ft., at 22s. per 1000, 

„ carriage of plants 2 miles, and sheughing into the ground, 


£39 4 24 
11 16 0 
11 0 0 
3 5 0 


Total for plants and carriage, 


£65 5 24 


. PLANTING AND BORING. 

To planting and preparing ground with the borer, 87,150 at 5s. 6d. 

per 1000,. !.£23 19 34 


Total 


Enclosing, 

Draining, 

Paring turf. 

Plants and carriage, 
Planting, 


planting, 

Abstract . 

£28 6 8 
15 0 0 
12 0 0 
65 5 2| 
23 19 34 


£144 11 2 ~ 8 


£23 19 34 


per acre £18, Is. 4 |d. 


The following Table shows the size of the trees when planted, 
and the average annual growths each class of plants made frQm the 
time of planting to the present date, during each year:— 



Size of 
trees when 
planted, 1856. 

Growth 1S56. 

Growth1857. 

1 

i 

i 

r-t 

§ 

S3 

33 

1 

§ 

l 

Growth 1862. 

Height of 
plants, 1862. 

Lairdh — 

ft. 

in. 

in. 

in. 

in. 

in. 

in. 

in. 

ft. in. 

Class 1st, 33 trees, 

2 

3 

4 

6 

8 

9 

11 

12 

6 5 

„ 2d, 33 „ • 

14 

2 

3 

4 

6 

74 

84 

9 

4 10 

„ 3d, 34 ,, • 

Ash — 

H 

1 

1 * 

2 

3 

34 

4 

4 

3 1 

Class 1st, 33 trees, 

3 

2 

3 

4 

5 

7 

7 

9 

6 i 

,, 2d, 33 ,, • , 

24 

15 

2 

3 

S 

5 

34 

7 

4 9 

„ 3d, 34 „ 

Sweet Chestnut—* 

1 

1 

2 

24 

3 

4 

5 

5 

2 104 

Class 1st, 33 trees, .. 

24 

2 

4 

4 

5 

8 

9 

10 

6 0 

,, 2d, 33 „ • 

2 

14 

2 

3 

3 

5 

6 

7 

4 34 

„ 3d, 84 „ . 

14 

1 

1 - 

2 

2 

3 

4& 

5 

3 04 


The preceding Table shows in the first column the size of the trees 
when planted; the next seven columns shows the average growths 
made in each year; the last column shows the height of the trees 
at the present time. 

Condition of Plantation .—The trees oyer all the ground are in a 
very healthy state, and may now be considered fairly started. The 
larches were small when planted, but as there was no grass or herb-, 
age of any kind to obstruct their growth, no evil consequences re¬ 
sulted. The drains have acted well, owing to the sandy nature of 
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the subsoil, and no deaths occurred except a few of the chestnuts, 
which died down nearly to the ground; and as these were cut over 
the second year after planting, no filling up was required, 

Remarks .—Plants brought from a low-lying sheltered situation, 
or from a rich to a poor soil, should always be planted at least one 
season in a nursery in the immediate neighbourhood of the planta¬ 
tion where they are to be put permanently. Plants of every de¬ 
scription should be lifted and transplanted annually, preparatory to 
finally planting them-out into the plantation ground; by this means 
rankness of growth is prevented, and a greater number of fibres pro¬ 
duced upon the roots of the plant than by allowing the plants to 
stand two or three years without removing them. Plants, till they 
are sufficiently strong and tall, should be kept clear of long grasses, 
brakes, whins, &c., as these grow over the young plants, which in a 
short time induces them to grow bent or crooked; and if in any 
case a tree grows crooked at the bottom, it never again becomes 
straight, but is generally bent or crooked to the top. The borer is 
a most efficient instrument in the hands of an able-bodied man,' and 
can be used with great advantage in preparing the ground for plant¬ 
ing. It is not used, in excavating the earth so as to form a pit, but 
merely to break the soil and subsoil to a depth of 2 feet, and by 
entering it three times around where the plant is to be planted, the 
soil and subsoil are effectually broken within a circuit of 3 \ feet; by 
using the borer in making pits, or rather a substitute for pits, in 
place of making pits in the usual way, a saving of about 75 per 
cent is effected. Black game are very destructive to the Scots pine 
when below 3 feet in height—they pick out the buds during the 
winter season, which is in effect cutting off the top shoot of the 
young plant. Young pine plantations should not be formed where 
pine timber has been cleared from, till the ground has lain long 
enough to purify itself, or otherwise rendered fit for planting, by 
draining, trenching, and liming, or fallowing as a substitute for 
liming, which is better for the growth of the trees. 
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BRAXY IX SHEEP. 

By William Robertson, Erray, Tobermory. 

[Premium—Tlio Gold Medal.] 

It is somewhat curious that a disease which inflicts so serious a 
loss on the sheep-farmers in most parts of the Highlands of Scot¬ 
land as braxy , should have remained so long uninvestigated by pro¬ 
fessional and scientific veterinarians. It is almost ludicrous to see 
the cursory manner in which it is mentioned in books that treat of 
the farm, and the way the disease is accounted for. The general 
opinion seems to be, that it is brought on by the sheep being com¬ 
pelled in snow-storms to eat the top of heather, which causes a con¬ 
stipated state of the bowels and inflammation. This easy solution 
seems to have been adopted without its accuracy being tested. For 
my part I have seldom seen much braxy while snow lay on the 
ground. As might be expected, from so little inquiry being made 
as to its origin, the nature and cause of the disease are little under¬ 
stood. It is to be hoped that the premium offered by the Highland 
Society may call forth the views and opinions of professional men 
on the subject. I can only bring zeal to the cause, and sad experi¬ 
ence, to bear upon it. 

In a matter that has attracted so little attention, it may be neces¬ 
sary to give some idea of the loss it has entailed on the sheep-far¬ 
mer of the Highlands for many years. From extensive inquiries, I 
have learned that in many districts there are few that lose less than 
25 per cent of their hoggs from braxy in a few months every year. 
Three years ago I lost 40 per cent of mine; and a neighbour told me 
that last year his loss amounted to two-thirds of his whole hoggs. 
But to be within the mark I will take 20 per cent as the average 
loss, and see what it amounts to in money in an average stock. It 
must bo borne in mind that a wintering is provided for the gross 
number, and that no stock takes the place on it of those that die. 
The hoggs that die would have been worth 20s. in May. They may 
be replaced on the average for something like that sum so far as 
first cost goes, but to this must be added the expense of taking 
home; and it is well known that, even were it possible to get ewe 
hoggs of a quality equal to those that died, they would not thrive 
on the ground like those bred upon it, and a considerable loss would 
arise from their straying, which sheep brought to strange pasture 
seldom fail to do. This, along with the loss on the wintering, would 
raise the gross loss to at least 22s. 6d, on each hogg that died, after 
deducting the price of the braxy mutton and skins/ or £22, 10s, on 


* In some places braxy carcases are of considerable value early in the sa^eem 
—as much as 5s., including the skin; but later, the animal becomes emaoiat$|pa<! 
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the 100 hoggs, at the same time that it would be next to impossible 
to make the well-bred even stock that every good stock-farmer aims 
at. Or take the alternative, and keep only a stock made up of those 
that live, and, in the course of a few years, scarcely an animkl can 
be sold without reducing the farm to a.n understock.* 

Take another view of it:—In five years braxy carries off a number 
equal to the whole hoggs produced in one year on the farm. 

Take another still:—Braxy carries off every year nearly as many 
as can be sold yearly off the farm; and be it remembered that this 
is not a mere temporary evil that may be expected to pass away— 
it is the normal state of matters from which sheep-farmers have 
been suffering year after year for generations. The subject, then, is 
one of vital importance, and a remedy to the evil the greatest boon 
the sheep-farmer can receive. 

Having shown the immense loss it entails, I will now'proceed to 
consider the nature of the disease called braxy. 

I am acquainted with three kinds of it:— 

1st, The most common is that where the animal becomes much 
swollen even before death, and, on being cut up, emits a strong 
smell, very offensive and sickening to those not accustomed to it. 
This is the real braxy. 

2d, The red braxy, so called from the blood vessels under the 
skin being much inflamed, giving the carcass the appearance of a 
mass of red putrid flesh; and, 

2d, Where there is no swelling during the progress of the disease, 
and the noxious gases that cause the peculiar smell of the first kind 
mentioned are almost entirely absent. 

These arise from different causes, or perhaps from the same causes, 
with considerable modifications, and are of the nature of violent 
inflammation. 

The flesh of sheep dying of braxy is a favourite article of diet 
with many, and I have conversed with those who prefer it to the 
best killed mutton as more wholesome and easier of digestion. One 
man told me that it is the only kind of animal food he can take with 
impunity. This is, I presume, an acquired taste, similar to that of 
the epicure for game in a state of decomposition. It is not at all 
improbable that a refined gentleman would eat grouse with the 
utmost relish that a sturdy labourer would turn from in disgust. 
Eed braxy is unfit for human food, being soft and putrid from the 
time the animal is dead. Aged sheep are more liable to it than to 
the others. 


in wide ranges, and where, as is often the case, there is not a careful person in 
cnarge, it may be dead for several days before it is found, and torn to pieces by 
nogs and vermin, which reduces the average value to something almost nominal 
lated distrwts the loss from this disease may be quite as groat as here re- 

declaring HlgMauds the P er outage is far less, and on the whole it is 
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The symptoms of the disease are easily described, but, from the 
rapid course of it, the premonitory symptoms, if there are any, are 
little known. The first usually observed is the hogg lying down 
frequently when the rest are grazing. It never eats, and there is a 
restlessness and occasional change of position, with a dull, sick look. 
The head hangs down, the eye becomes glazed, and there is some¬ 
times a rapid movement of the hind feet, and a crunching noise with 
the teeth, indicative of pain. The paunch begins to swell, and the 
back rises; then the animal crawls away from the rest and lies 
down, but often rises and changes its position. This it continues 
to do until moving becomes so painful that it ceases to rise, and 
lays its head on the ground—a sad picture of patient, silent suffer¬ 
ing. It allows itself to be caught, and makes but faint efforts to 
get free, then drops down, and makes no farther attempt to get 
away. The swelling increases, and so does the agony of the animal, 
which is extreme, till death comes to its relief. There is frequently 
froth, mixed with blood, in the mouth and nostrils. 

I have examined the intestines of a good many hoggs that died 
of braxy, and the appearances varied. In common braxy I found 
the manyplies, or third stomach, full of indigested food, which had 
become hard and compressed, so that, when cut with a knife, it broke 
down, dry, between the finger and thumb. This apparently caused 
a complete stoppage in the bowels, and obstructed the functions of 
the digestive organs, and inflammation of the most violent nature 
was the result. The inflammation seemed to have begun in the 
manyplies and fourth stomach (red-bag), and spread in all direc¬ 
tions to the first and second stomachs, the inner coating of the 
first coming separate in large sheets or patches—to the small 
intestines, and to the liver and gall-bladder. The liver, in whole 
or in part—but always in the neighbourhood of the gall-bladder 
—is in a state of decomposition, and comes to pieces with the 
slightest touch. The cavity of the body is often full of water 
tinged with blood, there being as much as a pint or two some¬ 
times. The state of these organs show clearly the hopelessness of 
any attempt to overcome the disease, once that it comes to a head, 
by giving medicine.’ Tor some time I did give medicine, and where 
the animal was observed at an early stage of the disease I imagined 
with some success. What I gave was a strong dose of Epsom salts 
in warm gruel, with a little ground ginger. I remember a* fine tnp 
hogg that was so affected that my shepherd said its breath smelled 


of braxy, being cured by this dose. But much good cannot be done 
by medical treatment after the disease has made perceptible pro¬ 
gress. We must look for a preventive, not a cure. In red braxy 
appearances were much the same to a superficial observer, and as 
regards the examination of the intestines I do not profess to be 
anything more. In the third modification of the disease the 
tinal symptoms are somewhat different. There is considerabtefi^ 

TRANS.— OCTOBER 1863. G ^ 
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flammation of the bowels, especially in the region of the liver and 
contiguous organs; but the manyplies is not so hard or full as in the 
other cases, and the bowels’are partly soft, with occasional hard 
lumps. I have seen a hair-ball in the fourth stomach, which was 
much inflamed. 

There is reason to believe that sheep, until they arrive at about a 
year old, are delicate in constitution, and easily affected by sudden 
atmospheric changes, and relative changes in the pasture they feed 
upon. In summer, when the grass is growing and full of succulence, 
and while lambs are sucking their dams, they are liable to few or 
no diseases, except during a tract of dry weather, when, if the pas¬ 
ture be of a hard dry quality, the ewes fall off in their milk, and the 
lambs take to eating the dry indigestible grass, which frequently 
brings on a disease known by the name (local, probably) of “ Trem¬ 
bles,” and, like braxy, it is caused by obstruction in the bowels, and 
sometimes the joints of the animal become affected, so that it can 
scarcely stand or walk, and trembles all over, showing a powerful 
nervous influence. -Sheep of all ages are liable to this complaint, 
which, however, is not so fatal as braxy, and aged sheep are most 
subject to it in spring when weak, and before the system has re¬ 
covered from the hardships of winter. 

It would thus appear that all sheep are liable to disease arising 
from derangement of the digestive organs, particularly when in a 
weak state, and the question for consideration here is, how sheep 
under a year old, which are peculiarly so from the middle of Sep¬ 
tember to January—that being the braxy season—are to be treated 
so as to prevent what I believe to be inherent delicacy of constitu¬ 
tion, and weakness of the digestive organs, from resulting in braxy. 

Of all animals, perhaps sheep are the least studied in reference to 
the requirements of nature, at the time of depriving them of the 
mother’s milk. Every other domestic animal gets either artificial 
feeding, or pasture of greater succulence than they have been accus¬ 
tomed to, but lambs are turned to a corner of the hill in almost 
every instance, and for a few days are hunted about, and allowed 
little time to feed on pasture which, in nine cases out of ten, is 
wholly unsuitable; then they are usually let among the ewes again 
—the process of spaening being held to have been accomplished— 
to thrive if they can upon the pasture they had when sucking their 
dams. It is thought that, from the time they ar,p spaened, lambs 
thus treated begin to contract the germs of braxy. They live; and 
appaxently thrive, for a month or six weeks after, and then die by 
the dozen. A large quantity of grass, which begins to ripen and 
lose its succulence by the middle or end of August, and becomes less 
easily digested, is taken into the stomach. The digestive organs, 
naturally delicate, are overtaxed, an accumulation of undigested food 
“takes place, and braxy results as soon as the animal is chilled by a 
night of hoar frost, a few days of cold wind and rain, or the system 
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receives a shock by the application of tar and butter, or other power¬ 
ful dressing.* 

Such I conceive to be the origin of the common braxy first men¬ 
tioned, and the less common red braxy; but the other, and in some 
instances the most fatal of all, arises generally from a different 
cause—via., from the koggs being kept too long on the same pas¬ 
ture until it becomes foul It follows that three things are to be 
avoided to afford a chance of preventing braxy— 

ls£, Hard, rank, indigestible pasture at the time of spaening and 
afterwards, f 

2d, Exposure while in such pasture to sudden and violent changes 
in the weather; and, 

3 d } Keeping koggs on one run of grass until it becomes foul 

One or two more might perhaps be added, such as pasture foul 
with weeds, and young clover. On the latter, I have seen hoggs die 
in great numbers, and afterwards, a short time having been given to 
them on different pasture, I have seen them live and thrive remark¬ 
ably well upon being taken back to it. 

This reduces the question to very narrow limits, and the remedy 
seems plain, and is comprised in a few words. Wholesome succulent 
food and shelter. There is certainly no new discovery here, yet few 
there are that attend to these requisites. 

How can this be best done ? 

Many Highland farms consist of part arable and part hill pasture. 
This forms a system which offers a peculiarly favourable opportunity 
for the proper management of sheep stock, inasmuch as it enables 
the farmer to have both turnips and sown grasses for his hoggs. 
One or other is very necessary to the proper management and rear¬ 
ing of hoggs, unless oilcake, which will be immediately adverted to, 
and which I think well adapted to farms where these cannot be 
commanded, supersedes them, or rather is found to be a valuable 
substitute. But many have given both turnips and sown grasses 
without the success that might be expected, probably for reasons 
that may be gathered from a narrative of the manner in which tur¬ 
nips are given. This is usually done by turning the hoggs into the 
turnip-field when braxy begins, and allowing them for a few days 
to take the run of it. They at once begin to eat the weeds, and 
shortly after the tops. This brings things to a head. Braxy begins 
in earnest, and causes such an alarm, that the hoggs are frequently 
turned to the hill, and allowed to take their chance. When this 
stage is past they are folded, and allowed a certain time daily on 


* Where braxy is very common early in the season, the lambs Bhould not be 
weaned till they are sent to the wintering. Smearing is often thought to aggra¬ 
vate the tendency to this disease, but this probably arises from the hoggs being 
confined to small fields, and the grass becomes foul.—E d. imSS t 

+ By this is not meant good sound, but coarse muirland pasture, on which ho 
may live and thrive well if the winter be open, and they are not overcrop" 
although unsuitable at the time of weaning. 
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the turnips, and then turned to the pasture till next day* The 
error here is manifest. By the time the hoggs are given turnips, 
braxy has commenced; the disease has got into the system ; a large 
accumulation of indigestible grass is in the stomach; and food of the 
bulk and succulence of turnip-tops ferments, and causes a derange¬ 
ment of the system that brings on violent inflammation immediately. 

After the manner of my neighbours I so treated my hoggs for 
some years, and like them lost heavily; but not quite so much so as 
afterwards when I ceased giving turnips, which I did from the im¬ 
pression that it did not keep them alive so as to pay the expense of 
the practice. I am still inclined to this opinion, except where they 
are used as a means for reclaiming land. Bor completing the work 
of reclamation nothing can be more adapted on a Highland farm than 
a turnip crop eat off by hoggs ; but I question whether it will pay 
the farmer to grow turnips on land in a high state of cultivation, 
and for which he pays a high rent, for wintering hoggs merely. 

Last year, 1861-62, I tried the experiment, and the result w v as 
not satisfactory. The hoggs, though regularly folded for several 
hours daily, took nearly a month before they made much progress 
in eating the turnips. Many of them died of braxy in the mean 
time, and the weather becoming wet, they got draggled and fell off, 
in condition. I am satisfied, however, that turnips, when timeously 
given, will prevent braxy to a certain extent, but not altogether. 
The hoggs thrive well upon them, and I have seen no bad after¬ 
results, except, perhaps, a few cases of sturdy. 

The quantity of turnip a hogg requires is difficult to calculate. 
A gentleman of large experience, and one of the most successful 
rearers of stock in Scotland, told me that his allowance was an im¬ 
perial acre to thirty hoggs; but I think few give so liberally, and 
perhaps forty might be assumed as a fair average to an acre. This, 
over and above the pasture they would require, would make the 
wintering of hoggs, on a considerable Highland farm, rather ex¬ 
pensive* 

Sown grasses,—by which I mean fields that have been well man¬ 
ured and limed, and for some time sown down, and aftermath of 
clover hay,—I think better adapted for hoggs than turnips. It has 
as good an effect in preventing braxy, and they eat it at once. It is 
necessary, however, to have two runs of it to allow of the hoggs be¬ 
ing shifted every ten days or a fortnight, otherwise braxy will ensue/f* 


* To prevent braxy, the hoggs would require to be accustomed to eat turnips 
before the usual season for the disease appearing arrives. This is a most expensive 
system, however, and in Highland districts turnips are not to be had.—E d. 

+ One or two of my neighbours sowed rape along with grass-seeds for ewes and 
lambs, to prepare them for the fat market last season, and from the appearanee 
their fields presented, I should imagine them peculiarly suited for hoggs during the 
bfaxy months; and I mean to try what can be done with this kind of mixture as 
soon as I can make the necessary arrangements. It appears to combine, to some 
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I have also tried housing my hoggs at night, giving them first 
sheaf corn, then hay. But I had too many for the accommodation 
I could command, and the experiment was not successful. I have 
still, however, considerable faith in housing them,—only it requires 
so much accommodation that it can be done by few, and on a small 
scale.* 

But it is not always possible or profitable for the farmer to give 
either turnip or sown grasses to his hoggs, and in that event how are 
the ravages of braxy to be prevented ? On that question I will 
merely narrate my practice for some years back. 

Having found turnips, sown grasses, and housing not to answer 
the purpose of preserving my hoggs from braxy, I considered that 
some auxiliary food likely to strengthen the constitution of the ani¬ 
mal, at the same time that it improved the condition and promoted 
the free and healthy action of the digestive organs, my best chance 
of saving them, and determined with as little delay as possible to 
give oil-cake. This was in 1859-60. I was led to anticipate diffi¬ 
culties in getting them to eat it, and was glad soon to see that these 
had been greatly exaggerated. An enclosure was made with 
hurdles, in which they were confined for ten days, getting a run 
out daily for an hour or two to prevent them being too much re¬ 
duced by starving. By the end of this time many ate the cake readi¬ 
ly, but braxy carried off ten of them during the first three or 
four days they were confined. Upon this I was advised to let 
them to the hill to take their chance ; but having determined 
to give the experiment a fair trial, I persevered. The following 
week one or two died, then the disease ceased ; but, unfortunately, 
I ran out of oil-cake, and the hoggs were three days without 
getting any, and the last of these days braxy carried off three of 
them. For ten days afterwards they got cake regularly, and I lost 
none. The hoggs were all this time on the aftermath of the hay 
fields, which were becoming foul, as they were there now day 
and night, and in a week three more died notwithstanding that 
they were getting cake regularly. This showed me that change of 
pasture had become necessary, and the hoggs were at once turned 
out upon low hill pasture at night, and put on young clover, rough 
and clean, during the day. The effect was immediate. The pro¬ 
gress of the disease was again arrested, and week after week passed 
uatil the braxy season was over without another death among my 


extent, the advantages of turnips and sown grasses, and is certainly worth the con¬ 
sideration of those who have hoggs to rear. 

*' A farmer occupying a fertile island off the west coast told me recently, that 
however fatal braxy is among his sheep, whenever he houses them it ceases; and so 
satisfied is he that this will preserve them from the ravages of the disease, that he 
has gone to wery considerable expense in erecting sheds large enough to accommo¬ 
date the whole of his fine flock of hoggs. I did not find the effects of housing 
favourable, but often saw of a morning two or three hoggs earned home that had 
died over night in the house, 
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hoggs, a circumstance as rare as it was pleasant in my experience of 
■wintering them. By the end of December or beginning of January, 
I began gradually to withdraw the cake, giving it only once in the 
two days, then once in the three, until the end of January, when 
they ceased getting it altogether—the wintering being so good, I did 
not think it necessary to continue it after the braxy season was over. 
They got it for a period of three months, but they got the full 
daily allowance for only part of that time. The rest they were 
learning to eat it when very little was put in the troughs, or getting 
it once in the two or three days. “When on full allowance, the quan¬ 
tity given daily was two ounces to every hogg in the flock, and the 
cost during the season amounted to about 9d. a-head. In that time 
I lost from all causes about one and a half in the score or 7J 
per cent. 

It is possible, if the hoggs had got the cake a month earlier— 
that is, a month before braxy manifested itself, so as to have been 
on full allowance when it usually makes its appearance, that the loss 
sustained during the time they were learning to eat or acquiring a 
taste for it, would have been at least partly avoided. It was cer¬ 
tainly a mistake to have left them so long in the worst of the braxy 
season without change of pasture, rendered necessary by what they 
were on becoming foul. Some will feel disposed to add another 
mistake, and say I should have given the cake more liberally. That 
may be true, and I recommend those who think so to avoid the error 
themselves. But the allowance was not so small as at first sight it 
appears, for a number of the hoggs did not and could not be got to 
eat cake, and those that did had the share of those that did not, 
along with their own. Moreover, the experiment would not have 
been of so much practical utility if a large quantity had been given, 
which might deter many from giving cake, owing to the expense, or 
at all events, make the expense appear a much more formidable 
matter than it actually need be. Wooden troughs and hurdles are 
the only extra expense, and where the “ fank” or fold is conveniently 
placed, the expense of the hurdles could be avoided. 

After I had withdrawn the cake, the winter became very boister¬ 
ous and inclement in this district, and about 20 inches of rain fell 
in two months. In March I thought the hoggs looked drenched 
and worn down in consequence, and this led me to carry still farther 
the oilcake experiment, by resuming to give it occasionally through¬ 
out the spring, and the benefit was marked. Indeed, I consider this 
to have been one of the most satisfactory results attending the ex¬ 
periment, as it enabled me to keep up their condition until the 
grass began to show. Further, I think the benefit does not even 
end after all risk from, braxy is over, but may be felt in any after 
year, when the sheep, if reduced by a bad winter and spring, can be 
helped through by giving them cake,, which they will always eat 
after having once acquired a taste for it. Cake has this advantage 
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over turnips,—it can be bad at any time, and all the year round, and 
the expense of it is comparatively trifling. 

I was so well satisfied with the results obtained, that I tried oil¬ 
cake the following year, and with some success. I had turnips on 
newly reclaimed land which it was necessary to eat off, and it may 
be partly owing to this that the hoggs stood pretty well. But the 
result, from giving both oilcake and turnip, was not so satisfactory 
as from the oilcake alone, probably because the sheep lost time in 
learning to eat the one first and then the other. My tup hoggs got 
oilcake alone, and out of fifteen I lost only one. 

I am well aware that many will object to giving oilcake to their 
hoggs, owing to the difficulty of giving it to great numbers together; 
others will object on the ground that they cannot keep their hoggs. 
separate from the other sheep, and that it would be hopeless to 
attempt to gather and separate them daily in order to be fed. 

There would be no great difficulty in giving cake, if the number 
getting it at one place did not exceed 500 or 600 ; and I consider 
that if enough of troughs are judiciously placed, it does not add much 
to the difficulty though the number be larger. Each score should 
have a trough broad enough to be eaten out of from both sides at 
the same time, and 9 feet long—the quantity of cake just enough 
to spread over the troughs; and I would recommend it at first to be 
mixed with rough oats, and afterwards with a few turnips finely 
sliced, and a handful of salt. 

The difficulty of keeping the hoggS separate may be serious on an 
ill-fenced farm, and it is impossible to give directions in reference 
to it suited to all farms. I would merely urge upon farmers to con¬ 
sider each his own peculiar case, and to go to work, determined to 
overcome all difficulties; and I think I may safely say, as regards 
fences, that he will find the result so satisfactory as to justify the 
use of all necessary means. It is bad management, under all cir¬ 
cumstances, to winter hoggs among other sheep, and every stock¬ 
holder of skill will devise some way to avoid doing so. 

The conclusions I have arrived at are not altogether satisfactory. 
They are shortly as follows :— 

1*6. That sown grasses and turnips, when timeously given, are 
preventatives of braxy. 

2 d. That oilcake has the same effect at less expense. 

3d That none of these is altogether a preventive. 

It would thus appear that something is still wanting. , Some 
searching and stimulating medicine, given before braxy manifests 
itself, and occasionally during the months of October, November, 
and December, to prevent the accumulation in the manyplies, might 
obviate the formation of the disease altogether. I have no know¬ 
ledge of medicine, and cannot test the correctness of this theory; 
but I shall be very happy if any one that has will take the trouble 
to inform me what is most suitable for the purpose, to try an e&pe- 
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riment, and to communicate the result for the benefit of those who, 
like myself, have suffered heavy losses from the ravages of braxy. 

I am well aware that different and more favourable results may 
have been obtained in other places ; but in this district, winch may 
be considered the stronghold of the disease, I cannot arrive at any 
other conclusion than that turnip, sown grasses, and oilcake are not 
specific against it. I have no doubt that locality and climate have 
much to do with it; for places where noxious weeds pervade the 
pasture, as is generally the case in land formerly in cultivation, and 
cropped till nothing else would grow, and where frequent and sud¬ 
den violent atmospheric changes take place, are naturally favourable 
to the production of inflammatory diseases, and braxy is the shape 
these assume in young sheep. In localities where the producing 
causes are less powerful, they will be less malignant, and more un¬ 
der the influence of remedial treatment, and it is not at all impro¬ 
bable that the experiments that were but partially successful here, 
would have been wholly so in other places. I do not mean not to 
give turnip, or sown grasses, or oilcake to my hoggs, because I have 
not found any of them specific against braxy. I have found them 
all partial preventives, and I will consequently give one or other 
of them until a remedy is discovered so effective as to reach the 
disease in its most malignant, form. 


REPORT OF PROCEEDINGS IN THE EDINBURGH VETERINARY 
COLLEGE. 


By Professor Dick. 


Summary op Cases, comprising Diseases, Injuries, &c., amongst Do¬ 
mesticated Animals, registered in the Clinical Transactions of the 
Edinburgh Veterinary College, which have been under treatment 
during the months of April, May, and June 1863. 


Abscesses in various parts, 

Bones, diseases and injuries of, 

„ fractures of, 

Brain, diseases of, 

Broken knees, . 

Bursae, distension of, with lameness, 
Castration, 

Catarrh and sore throat, 

Chorea, 

Colic, .... 
Constipation (obstinate), 

Cracked heels,. 

Curbs, with lameness,. 


Horses. 

9 

9 

7 

6 

3 

8 

40 

41 
2 
7 
7 


Cattle. Dogs, &o. 

2 


3 

1 

2 
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Debility, 

Horses. 

1 

Cattle. 

Bogs, &c. 

Diabetes, . 

3 

... 

• » • 

Diarrhoea, 

4 

... 

• « • 

Distemper, 

• ... 

... 

14 

Docking, 

1 

... 

... 

Epistaxis (bleeding from nose), 

2 

... 

... 

Ententes, 

1 

... 

1 

Esophagus, dilatation of, 

I 

•.» 

... 

Examinations as to soundness, 

52 

... 

... 

Eyes, diseases, &c., of, 

II 

2 

7 

EistuJ.se and Sinuses, . 

2 

... 

. .* 

Farcy, . 

1 

... 

... 

Feet, corns in, with lameness, 

3 

... 

... 

„ canker in, 

3 

• •. 

... 

„ inflammation in, 

7 

... 

. ■. 

„ navicular disease in, 

. 45 


.. . 

„ pricks in, 

3 

... 

... 

„ pumiced, 

3 

... 

... 

„ quittors in, 

2 

... 

... 

„ sandcracks in, . 

9 

... 

... 

„ seedy toe in, 

1 

... 

... 

„ side-bones, 

5 

.». 

IM 

„ thrushes in, 

2 

... 

. 

„ wounds and bruises in, . 

23 

... 

... 

Glanders, 

1 

. ■. 

... 

Gastritis, 

• ■ 

... 

2 

Grease, 

4 

... 

.». 

Hair balls, 

. ... 

1 

. *. 

Haemateinesis (vomiting blood), 

. 

... 

1 

Haemoptysis, . 

1 

... 

... 

Hernia, ventral, 

1 

... 

... 

Hoof, casting off, 

1 

... 

... 

Indigestion, 

4 

1 

... 

Influenza, 

14 

... 

... 

Lameness, elbow, 

2 

... 

... 

„ fetlock, 

13 

... 

.. • 

„ . hip, • • * 

16 

... 

... 

„ hock, 

6 

... 

... 

„ knee, 

3 

... 

... 

„ pastern, 

2 

... 

... 

„ shoulder, 

2 

... 

... 

„ stiflo, 

5 

.... 

... 

Mange, 

4 


3 

Nettlerash, 

4 

... 

... 

Open joint, 

2 

... 

... 

Over-exertion, . 

3 

... 

... 

Paralysis, 

1 

... 

2 

Parturient fever, 

• 

2 

.*•* 

Parturition, difflcult, . 

1 

... 

1 

Pleurisy, &e., . • 

2 

l‘ 

... 

Pleura Pneumonia, 

, ... 

2 

... 

Poll-evil, 

1 

... 

... 

Poisoning, * 


... 

% 

Bectum and vagina, injury of, 

1 

... 
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Rheumatism, . . 

Ringbones, with lameness, ^. 
Roaring, thick and broken wind, 
Sore backs, 

„ shoulders, 

Scalded sheath, 

Spavin, with lameness, 

Spermatic Cord, thickening of, 
Splints, with lameness, 

Sprains, muscles, • 

„ tendons, ligaments, &c., 
Stomach, rupture of, . 

Strangles, 

Stringhalt, 

Surfeit (eczema), 

Teeth, diseases, &c. of, 

Tetanus, 

Thoropin, 

Treads, 

Tumours, various, 

Weed, . # 

Worms, intestinal, 

Wounds and bruises, other than feet, 


Horses. 

Cattle. 

Dogs, & 

2 


... 

1 



8 



2 



3 



1 



21 



1 



4 



7 

2 

i 

31 



2 



11 



2 



1 



2 



2 



1 



1 



4 



•11 



1 


3 

32 

i 

1 


General Abstract. 

Cases amongst horses, .... 568 

„ „ cattle, . . ,13 

„ „ * dogs, &c., . . . , 46 

Total, . . 627 

Not included in above, Llama, Paralysis, , . 1 

628 

The most striking fact established by the preceding summary, 
is the great increase which, it will be seen, has taken place in tho 
number of cases of disease affecting the organs of digestion. Dur¬ 
ing the quarter ending 30th June, it appears that upwards of 00 
cases, depending either directly or indirectly upon derangement 
of the digestive organs, have come under treatment, of which num¬ 
ber not fewer than 41 were cases of colic or gripes. Tho great 
majority of these occurred amongst farm ancl draught horses. 
Colic is well known to be a disorder almost entirely occasioned 
by irregularity in feeding and accompanying mismanagement; and 
that it should be found to prevail to such an extent among our 
work horses indicates, in my opinion, a want of superintendence 
and attention, as well as neglect of duty, by no means creditable 
to those intrusted with their charge. That carelessness, or mis¬ 
management, or both combined, is the chief cause of this disorder, 
is no longer a matter of doubt, but, on the contrary, is well known, 
and very generally acknowledged. Take, for instance, the case of 
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a farm liorse. How common an occurrence it is to find this class 
of horses attacked with colic on a Monday; in fact, how rarely do 
we find them attacked with it, excepting on a Monday; and why ? 
The explanation is very simple. Sunday being a day of rest, the 
horse is confined to the stable, during the whole day from Satur¬ 
day night to Monday morning, a period of about 36 hours. The 
driver, partly through mistaken kindness, and partly to save him¬ 
self labour, keeps the rack full, .and the animal's whole occupation 
is to empty it; and cramming into his stomach food beyond satiety, 
he greatly overfeeds himself. As a consequence, on Monday when 
put to work, his bowels, overburdened with a quantity of crude 
and half-digested condiment, have their functions arrested, the 
mucous membrane lining them becomes irritated, and the natural 
result is violent contractions of the muscular coat, producing the 
too well-known spasmodic pains. The natural process of digestion 
being thus arrested, the food undergoes a process of fermentation; 
gas is evolved, and we have distension. The question next arises. 
How is the increase of such cases during the spring and early 
summer months to be accounted for? It maybe thus solved. 
During winter, cart and farm-horses are fed chiefly on hay and 
straw, or dry chopped food; but these articles of food in the latter 
end of spring and beginning of summer becoming scarce, their use 
is substituted by succulent grasses. Now nothing tends so much 
to cause indigestion and consequent colic, as a sudden change of 
food to which the stomach has not been accustomed, more parti¬ 
cularly when the change is from a dry one to one of a soft juicy 
nature ; the latter being more palatable, the animal eats rapidly 
and ravenously, and thus overloads his stomach and bowels* 
Much has been said and written about the treatment of colic, and 
many plans of treatment have been recommended; but in my 

S ractice I have found nothing better than the administration of a 
rauglit composed of linseed oil, laudanum, and some stimulant. 
And as regards stimulants, I find that the best are those which 
are generally at hand, or most readily procured—viz., turpentine, 
whisky, or ether. 1 certainly prefer, and almost invariably use, 
turpentine, simply because it is the cheapest, and I find it an¬ 
swers all the purposes required. In addition to the draught, I 
always follow up its administration with repeated glysters of 
warm water and soap, and, where there is evident constipation, a 
dose of aloes. I think it generally advisable to give a laxative, 
to prevent any tendency the opium might have to bring on con¬ 
stipation. In addition to medicine and glysters, hand-rubbing the 
abdomen will be advantageous, with slow walking-exercise at in¬ 
tervals.* In many cases, more especially those of simple flatulent 


* In bad cases I have found great benefits resulting from tho repeated applies 
tion of hot water or stimulants to the surfaces. 
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colic, I have- found that exercise was all that was necessary to 
relieve the animal As a preventive of colic, I would strongly 
rage upon horse-owners the necessity of regular feeding, and dur¬ 
ing Sundays, or other rest days, a decrease instead of an increase 
in the quantity. I would also suggest, during these days, an 
hour or two’s gentle exercise during the middle of the day, or the 
turning out of the animals for a short time into a convenient 
paddock or park where there is little grass. 

The two cases of rupture of the stomach which are reported, 
were both brought on as consequences resulting from an attack of 
colic, caused by engorgement of the stomach with food. One oc¬ 
curred on the 27th of April, in a bay mare, the property of a 
farmer a few miles from the city; the other on the 1st of June, in 
a horse belonging to a carter in town. On being called in, the 
symptoms winch presented themselves, in both cases, were strong¬ 
ly marked—viz., quick feeble pulse, rapid breathing, tremors, 
cold sweats, an anxious look, symptoms which, in addition to ex¬ 
cessive nausea and vomiting, while the animal assumes the pos¬ 
ture of a dog, sitting upon his haunches, are peculiarly diagnostic 
of rupture of some internal organ. Both cases, as might be ex¬ 
pected, rapidly proved fatal. The case of dilatation of the esopha¬ 
gus occurred in a horse bought to the yard for examination as to 
soundness. A large swelling was noticed about the middle of the 
neck on the near side, which, on examination, I . discovered to be 
a dilatation in the esophagus or gullet. The animal was also found 
to be a roarer, the roaring being, no doubt, occasioned by this large 
pouch pressing upon and distorting the windpipe. I regret not 
being able to give the subsequent history of this case, the horse 
not having come under treatment, being solely brought to be ex¬ 
amined as to soundness. In analogous cases, by careful examina¬ 
tion, the nature of the affection cannot be mistaken, although at 
times it is difficult to determine the exact situation of the pouch. 
In a cow which some time previously came under treatment, the 
following symptoms presented themselves. She was in very low 
condition, hide-bound, hair hard and dry, bowels very irregular, 
and she was subject to frequent fits of choking, followed by vomi- 
tion, the food being forcibly ejected through both nose and mouth. 
During the choking-fits, she showed all the well-known signs ac¬ 
companying this accident—great restlessness, rapid breathing, 
foaming at the mouth, and grinding of the teeth. In these cases, 
I find the best and safest plan of treatment is to feed on sloppy 
and easily-digested articles of food, and these given in small quan¬ 
tities at a time, and at frequent intervals. These pouches, I have 
no doubt, are caused by, and arise from, in the first place, a stric¬ 
ture in an inferior portion of the gullet, above which the food ac¬ 
cumulating gradually, distension or dilatation of the tube become^ 
a necessary result in a longer or shorter period of time. These 
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pouches may form at any part of the gullet, hut most frequently 
they are found towards its termination in the stomach, where they 
can only be detected, or rather diagnosed,.by the above symptoms. 
When they form in the neck I have found the use of a pad or 
truss, applied with gentle pressure, to be of great service. The 
greatest care is necessary in not placing before the animal too 
much food at a time, and especially avoiding giving it any dry 
food, as they are generally greedy feeders. Where stricture pre¬ 
vails without dilatation, I have found, by the occasional introduc¬ 
tion of the probang, that I have been able to afford great relief by 
reducing the stricture. 

The only other cases of diseases arising from derangement of 
the organs of digestion in the horse which claim attention, are 
those of nettlerash, Urticaria . This disease, although an affection 
of the skin, is, without doubt, due primarily to imperfect digestion. 
The symptoms are wheals or blotches, varying in size from that 
of a bean to a walnut, upon the skin, which blotches always make 
their appearance suddenly. They are generally most abundant 
about the neck and shoulders, though scattered over the whole 
body. I have seldom found the affection accompanied with any 
constitutional disturbance. A dose of laxative medicine, with a 
little change of food, being all that is required to effect a cure. 

One case of surfeit, Eczema , came under treatment towards the 
end of June, and like the former disease arises partly from de¬ 
rangement of the organs of digestion. It may be distinguished 
from nettlerash, by the eruption appearing in small vesicles in¬ 
stead of blotches, which are mostly found in clusters. The vesicles 
soon burst and scab over, the scabs eventually dropping off, and 
with them the hair, leaving small bare patches, which give the 
skin an unsightly appearance. It is accompanied with intolerable 
itching, which may be relieved by fomentation with warm water 
or the application of a solution of the acetate of zinc. The admi¬ 
nistration of a laxative, followed up by alteratives, is all that is 
required in the majority of cases. I would advise the animal’s 
head to be tied up, so as to prevent him getting at the parts affected 
with his teeth, which the excessive irritation inclines him to do. 

A great diminution, it will be observed, has taken place during 
the three months of the quarter which this report embraces, in the 
number of cases of diseases affecting the respiratory organs, the 
decrease, no doubt, occasioned in a great measure by the mild 
state of the weather. The mildness of the affection was also not 
less remarkable, the majority of the cases which came under treat¬ 
ment being chiefly attacks of simple catarrh, accompanied in some 
■instances with laryngitis and sore throat. The general treatment 
required was, the free admission of good air, steaming the head, 
administering a gentle laxative, and following these up with laxa¬ 
tive food and careful nursing. If accompanied with sore throat * 
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and cough* the application of a mild blister to the throat, and the 
solution of a little saltpetre daily in the water, which 6ught to he 
chilled, was all that was. necessary in the majority of cases to put 
the animal all right. 

During the quarter three cases occurred in connection with the 
air passages, which deserve more than passing notice. * The first 
was a case of haemorrhage from the lungs, Haemoptysis. It occurred 
in a chestnut horse belonging to a gentleman farmer in the neigh¬ 
bourhood. On the 7th of April the owner's son brought the horse 
to the yard, stating that he had driven him up from Musselburgh 
at a quick pace, but not over fast. “ I noticed/' he said, " nothing 
amiss with the animal, for he started on the journey in perfect 
health, and continued so, until near the city, when I observed he 
suddenly began to fag, and to perspire freely, and in a short time 
he staggered as if blown. He then commenced to cough, and with 
the cough considerable quantities of blood were thrown up.” The 
gentleman naturally feeling alarmed, brought the horse directly to 
the college yard for advice. On his arrival, the horse, which was 
apparently in good condition, presented the following symptoms, 
the pulse quick, the breathing hurried, the extremities cold, and 
the body covered with diffused perspiration: He was seized with 
frequent and violent fits of coughing and snorting, during which 
blood was ejected from both nostrils in considerable quantities. 
The blood was of a bright arterial colour, very frothy, and mixed 
with mucus. After examination by auscultation and percussion, 
I was satisfied the blood came from the lungs* and ordered him to 
be put in a loose box, to have plenty of cool fresh air, to be well 
clothed, and to have cold water dashed frequently against the 
breast and sides. I prescribed cold water as his drink, and, when 
not drinking, I ordered his head to be tied up. This plan of treat¬ 
ment was rigidly persevered in for some time, and I am happy to 
say with the desired effect, for on the following day he was suffi¬ 
ciently recovered to be enabled to return to his own stable. On 
leaving I gave strict injunctions to the man to lead him slowly, and 
in the gentlest way, home; that he be kept strictly quiet for some 
days; and that his food should consist of cold bran mashes, and 
cold water for drink. 

The other two cases referred to, were examples of haemorrhage 
from the nose, Epistaxis . The one occurred on the 18th of April, 
in a bay horse belonging to a railway carrier in town; the other 
on the 16th of June, in a chestnut horse, the property of a cab 
proprietor. In both cases the bleeding proceeded from one nostril 
only, and when first brought to the yard, the blood came away in 
a continuous stream; but before long it began to collect and coagu¬ 
late within the nostril. The collection in the nasal chamber, irri¬ 
tating the lining membrane, caused the animal to snort, when the 
• collected blood was thrown out in clots. In neither case could the 



EDINBURGH VETERINARY COLLEGE. 


95 


driver account for the lesion; but in my opinion it had been occa¬ 
sioned by excessive collar work in both cases, as the one horse 
had been employed dragging a heavily loaded cart, the other a 
cab also laden up hilL ‘ The same mode of treatment was adopted 
in each case—viz., perfect rest, and the continual application of 
cold water to the head and sides of the face, which proved quite 
successful in arresting the flow of blood. Some authors recommend 
blood-letting in such cases of accidental haemorrhage; but in’ none 
of these three did I think it advisable, as I considered that all of 
the animals had lost sufficient blood before they came under my 
treatment. I am happy to say that in none has there been any 
return of haemorrhage. 

Seven cases of fractures of bone were registered during the 
quarter—viz., one of the Os Suffraginis, or pastern-bone, on the 
10th of April; one of the Os Metatarsi, or shank bone, on the 23d 
of April; one of the Ulnar portion of the Os Brachii, elbow bone, 
on the 3d June; one of the Os CoronaeJ or coronet bone, on the 
19th of June; one of the Pelvis, or haunch bone, on the 24th of 
June; a second case of fracture of the Os Suffraginis, also on the 
24th of June, and a second one of the Pelvis on the 25th of June. 
It will be seen that out of the 7 cases 3 occurred within a period 
of 24 hours, and to these I would claim a few moments’ attention. 
The case of fracture of the Os Suffraginis occurred in a large 
Clydesdale horse belonging to a railway carrier in town. He had 
been bought a few days previous to the accident, and was tried, on 
the morning it happened, in harness by them for the first time. 
The man stated that they had yoked the horse to an empty cart 
in their own yard, and in taking him out in the street he made 
a sort of stumble, from which he immediately recovered, but on 
his again moving forward, he was found to be dead lame. I was 
immediately sent for, and went accompanied by the owner’s shoe- 
ing-smith, who had previously seen him, and diagnosed it to be a 
case of fracture. On my arrival I proceeded to examine the leg, 
and found, as stated, the pastern-bone to be broken. I ordered 
the hair to be clipped off the part, a plaster bandage to be tightly 
rolled round between the foot and the fetlock joint, and the ani¬ 
mal to be placed in a loose box. Considering the great weight of 
the horse, I deemed it advisable to sling him. The case progressed 
for several days, when he was attacked with congestion of the lungs* 
which, running on to inflammation, speedily carried him off. On 
making a post-mortem examination, the pastern-bone was found 
broken: it was obliquely fractured from above downwards and 
outwards. This is the usual form of fracture of the pastern which 
I have met with in practice. Several similar specimens to the 
above, collected by me, are to be found in the College Museum. ; r 

The cases of fractures of the pelvis occurred—one in a bay 
horse belonging to a cab proprietor, the other in a bay mare be- 
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longing to a coal merchant at the Canal Basin. Such osseous in¬ 
juries are far from uncommon; and in the majority of instances, 
as in the present cases, are caused either by the animals slipping 
while drawing heavy loads up some of our steep and by no means 
well paved streets, or during some sudden and unexpected exer¬ 
tion. In fractures of these kinds, I find that rest, the avoidance of 
all unnecessary motion, along with patience, are the best means of 
cure. A popular error prevails, that the extremities of fractured 
bones in the horse do not, readily unite, but, so far as my own ex¬ 
perience enables me to pronounce an opinion, I have found the 
reverse to be the case, and that fractures in the horse reunite much 
more rapidly than in any other quadruped, and even than in man. 
Qur only, and I allow it is a great, difficulty, is to keep the poor 
animal at rest. In cases of the pelvis I order the animal to be 
placed at once -in slings, and a smart blister to be applied over 
the seat of the fracture, which acts as a counter-irritant, and has 
the effect of keeping the part at rest, in consequence of the pain 
occasioned by motion. If such cases, not complicated with other 
serious lesions, be promptly and carefully attended to, I have no 
hesitation in asserting that ultimate recoveries in 9 out of 10 cases 
will be effected, and the usefulness of the animals preserved. But 
if sound practical rules of examination be neglected, and instead 
of a search, new discoveries in the Ijidden regions of invention 
be substituted, a mistaken diagnosis will be a necessary conse¬ 
quence. A notable instance of which came under my notice, when 
"plugging of the arteries” was diagnosed in a case of fracture. 
After death the mistake was indisputably proved, and the frac¬ 
tured portion of the pelvic bone has been preserved, and forms a 
very interesting specimen of a partially reunited pelvis, in my 
museum. It was sent to me from Fife, and occurred in a horse 
which was, after having been some time under treatment, destroyed 
for “ plugging of the arteries.” The body was buried; but the 
groom, hearing of a mistake in a similar case, and anxious to 
satisfy himself of the correctness of the diagnosis in his own, had 
the carcass disinterred, and the parts removed, when the injury was 
found to have been a simple fracture. In the summer before last 
I was sent for to a case near Cramond, which was condemned, by 
the same party who had ordered the Fife horse to be destroyed, 
for this mythical disease, plugging of the arteries. On examina¬ 
tion I found the case to be one of fracture of the pelvis—a very 
extensive one—but from which, by rest in slings, and the repeated 
applications of blisters, the animal recovered so far as to be able to 
travel the country in a baker’s van. But notwithstanding that 
horses so injured may recover sufficiently to be useful, I candidly 
admit that, in many cases, there is left more or less disfigurement 
of the haunch or quarters, occasioned by an overlapping of the 
ends of the fractured bones, accompanied with slight lameness, more 
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or less apparent. In both of the cases reported, I am happy to say, 
the horses have so far recovered as to be able to return to work. 

The case of casting-off of the hoof occurred in a horse that had 
some time previously been subjected to the operation of neurotomy, 
or unnerving. The animal, it appeared, had been intensely lame 
from navicular disease, to relieve which the plantar nerves had 
been divided. After the operation the horse became sound and 
did regular work for some months. But through some cause, 
probably a prick in shoeing, inflammation had been set up in the 
foot. Owing to the parts being deprived of sensation; the animal 
could not, as he otherwise would have done, point out by lameness 
the seat and cause of injury. The consequences were that the 
inflammation and suppuration proceeded until the whole vascular 
surface of the coffin-bone became involved, the pus causing, the 
separation of the vascular and horny laminae, and the loss of hoof 
occurred. 
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AWARD OP PREMIUMS. 

Class I.—CATTLE. 

SHORTHORN BREED. 

Judges —Thomas Hunt, Tliomington, Coldstream; Charles Randell, 
Chaclbury, Evesham; Thomas Stobie, Balneathill, Kinross. 
Attending Member —John Munro, Faimington, Kelso. 

The medium gold medal to William Lambert, Elvington Hall, Haydon Bridge, 
for Bull, “ Master Annandale,” winner of First Prize at Dumfries, 1860. 
Section 

1. Best Bull calved before 1st January 1861—L.20 to William Stirling of 

Keir, M.P., Dunblane. Second—L.10 to G. H. M. Binning Home, of 
Argatv, Doune. Third—The bronze medal to J. Wilson, Manor House, 
Woodlioro, Morpeth. Commended—James Arthur Balfour of Whit- 
tingham, Prestonkirk. The silver medal to Willihm Stirling of Keir, 
M.r., Dunblane—as the Breeder of the best Bull. 

2. Best Bull calved after 1st January 1861'—L.20 to William Lambert, 

Elvington Hall, Haydon Bridge. Second—L.10 to Sir Thomas Buchan 
Hepburn of Smeaton, Bart., Prestonkirk. Third—The bronze medal to 
Andrew Haddon, Honeyburn, Hawick. Commended—James Tweedie, 
Deuchrie, Prestonkirk. 

3. Best Bull calved after 1st January 1862—L.10 to A. & A. Mitchell, Alloa. 

Second-^L.5 to James Douglas, Athelstaneford, Drem. Third—The 
bronze medal to Lord Kinnaird, K.T., Rossie Priory, Inchture. Com¬ 
mended—A & A. Mitchell, Alloa. jif 

A Best Cow of any age—L.15 to Lady Pigot, Branches Park, Newmaxkeff 
Suffolk. Second — L.8 to James Douglas, Athelstaneford; Drem. 
TRANS.—OCTOBER 1863. * H 
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Third—The bronze medal to Colonel Ferguson of Raith, Kirkcaldy. 
Commended—Thomas Stark, Mellendean, Kelso. 

5. Best Heifer calved after 1st January 1861—L.10 to the Duke of Montrose, 

K.T., Buchanan House, Dryinen. Second—L.5 to James Douglas, 
Athelstaneford, Drem. Third—The bronze medal to Viscount Strath- 
allan, Strathallan Castle, Auchterarder. Commended—Viscount Strath- 
allan^ Strathallan Castle. 

6. Best Heifer calved after 1st January 1862—L.8 to Arthur J. Balfour of 

Whittrngham, Prestonkirk. Second—L.4 to Viscount Strathallan, 
Strathallan Castle, Auchterarder. Third —The bronze medal to 
George R. Barclay of Keavil, Dunfermline. Commended—George R. 
Barclay of Keavil 

POLLED (ABERDEEN OR ANGUS). 

Judges — William M'Combie, Tillyfour, Aberdeen; Walter MUulloch of 
Axdwall, Gatehouse ; George Prentice of Strathore, Kirkcakly. 
Attending Member— John Usher, Stodrig, KelSo. 

7. Best Bull calved before 1st January 1861—L.20 to Robert Walker, Portle- 

then Mains, Aberdeen. Second—L.10 to Alexander Bowie, Mains of 
Kelly, Arbroath. Third—The bronze medal to Alexander Paterson, 
Mulben, Keith. Commended—Thomas Lyell, Shielhill, Kirriemuir. 
The silver medal to Robert Walker, Portlethen Mains, Aberdeen, as 
the Breeder of the best BulL 

8. Best Bull calved after 1st January 1861—L.20 to Alexander Bowie, Mains 

of Kelly, Arbroath. Second—L.10 to the Earl of Southesk, Kinnaird 
Castle, Brechin. Third—The bronze medal to Thomas Lyell, Shielhill, 
Kirriemuir. ♦' 

9. Best Bull calved after 1st January 1862—L.10.— No Competition. Second 

—L.5— No Entry . 

10. Best Cow of any age—L.15 to J. H. Erskine Wemyss of Wemyss Castle, 

M.P., Kirkcaldy. Second—L.8 to the Earl of Southesk, Kinnaird 
Castle, Brechin. Third—The bronze medal to Alexander Ronaldson, 
Little Gight, Methlic. Commended—J. H. Erskine Wemyss of Wemyss 
Castle, M.P., Kirkcaldy. 

11. Best Heifer calved after 1st January 1861—L.10 to the Earl of Southesk, 

• Kinnaird Castle, Brechin. Second—L.5 to the Earl of Southesk. 
Third—The bronze medal to Alexander Paterson, Mulben, Keith, 

12. Best Heifer calved after 1st January 1862—L.8 to the Earl of Southesk, 

Kinnaird Castle, Brechin. Second—L.4 to the Earl of Southesk, 
Third—The bronze medal to Alexander Paterson, Mulben, Keith* 


POLLED (GALLOWAY). 

Judges — William M'Combie, Tillyfour, Aberdeen ; Walter M'Culloch of 
Aidwall, Gatehouse; George Prentice , of Strathore, Kirkcaldy. 

Attending Member— John Usher, Stodrig, Kelso. 

The medium gold medal'to James Graham, Meikle Culloch, Dalbeattie, for 

' _ Cow, « Harriet^ winner of First Prize at Dumfries, 1860. 

13. Best-Bull calved before 1st January 1861—L.20 to John Cunningham, 
Whitecaim, Dalbeattie. Second—L.10 to William Keir of Wliitehaugh, 
Newcastleton. Third—The bronze medal —No Entry . The silver 
medal to Thomas Chambers, Pelutho, Abbeyholm, Cumberland, as the 
Breeder of the best Bull. 


14. Best Bull calved after 1st January 1861—L.20 to Alexander Jardine of 
Applegrrth, Lockerby. Second—L.10 to the Duke of Buccleuch and 
Queensbeny, KG., Drumlanrig, Thornhill. Third—The bronze medal 
to Robert Stobo of Hallidayhill, Auldgirth, Dumfries. 
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15. Best Bull calved after 1st January 1862—L.10 to James Graham, Meikle 

Culloch, Dalbeattie. Second—L.5—-Ab Entry. 

16. Best Covr of any age—L.15 to James Graham, Meikle Culloch, Dalbeattie. 

Second—L.8 to John Cunningham, Whitecairn, Dalbeattie; Third— 
The bronze medal to John Cunningham, Whitecairn. Commended— 
The Duke of Buccleuch and Queensberry, K.G., Dnimlanrig, Thorn- 
hilL 

17. Best Heifer calved after 1st January 1861—L.10 to the Duke of Buccleuch. 

Second—L.5 to the Duke of Buccleuch. Third-—The bronze medal to 
the Duke of Buccleuch. Commended—John Cunningham, Whitecairn, 
Dalbeattie. 

18. Best Heifer calved after 1st January 1862—L.8 to WeUwood Maxwell of 

Glenlee, New Galloway. Second—L.4 to James Graham, Meikle Cul¬ 
loch, Dalbeattie. Third—The bronze medal to Wellwood Maxwell of 
Glenlee. Commended—Thomas Biggar of Kingsgrange, Dalbeattie. 


AYRSHIRE. 

Judges —John Baird of Ury, Stonehaven ; John Hyslop of Bank, New 
Cumnock ; Hugh Kirkwood, Kellermont, Maryhill, Glasgow. 

Attending Member —John Clay, Winfield, Dunse. 

The medium gold medal to the Duke of Hamilton, for Bull, winner of first 
Prize at Perth, 1861, and Battersea in 1862. The medium gold medal to the 
Duke of Athole, Dunkeld, for Cow, “ Collyhill,” winner of first Prize at 
Edinburgh, 1859. The medium gold medal to the Duke of Athole, Dun¬ 
keld, for Cow, “ Premium,” winner of first Prize at Glasgow, 1857. 

19. Best Bull calved before 1st January 1861—L.20 to W. A. MacLachlan, 

Auchentraig, Balfron. Second—L.10 to Robert Hewetson, Auchen- 
benzie, Thornhill. Third—The bronze medal to the Duke of Hamil¬ 
ton and Brandon, Hamilton Palace, Hamilton. Commended—Thomas 
Brown, Holm, Thornhill. The silver medal to Matthew Donald, John¬ 
stone, Renfrewshire, as the Breeder of the best Bull. 

20. Best Bull calved after 1st January 1861—L.20 to Robert M‘Kean, Lum- 

loch, Bishopbriggs. Second—L.10 to John Stewart, Burnside Cottage, 
Strathaven. Third—The bronze medal to Mrs Rennie, Curriemyre, 
Kilsyth. Commended—The Duke of Buccleuch and Queensberry, 
KG,, Drumlanrig, Thornhill. 

21. Best Cow in milk of any age—L.10 to Alexander Fleming, Raith, Botli- 

well. Second—L.5 to the Duke of Hamilton and Brandon, Hamilton 
Palace, Hamilton. Third—The bronze medal to the Duke of Hamilton 
and Brandon. Commended—The Duke of Hamilton and Brandon. 

22. Best Cow in Calf, of any age—L.10 to the Duke of Hamilton and Brandon. 

Second —L.5 to David Tweedie, Castle Crawford, Abington. Third— 
The bronze medal to the Duke of Hamilton and Brandon. Com-, 
mended—The Duke of Athole, K.T., DunkekL 

23. Best Heifer calved after 1st January 1861—L&O* to Alexander Haldane 

Oswald of Auchincruive, Ayr. Second—L.5 to David Tweedie, Castle 
Crawford, Abington. Third—The bronze medal to David Tweedie, 
Castle Crawford, Abington. Commended—The Duke of Hamilton 
and Brandon. 

24 Best Heifer calved after 1st January 1862—L,8 to the Duke of Hamilton ^ 
and Brandon, Hamilton Palace. Second—L.4 to Miss Hope Johnstone.^p 
Marchbankwood, Moffat. Third—The bronze medal to the Duke of 
Hamilton and Brandon, Hamilton Palace. Commended—AleasamW 
Haldane Oswald of Auchincruive, Ayr. 
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HIGHLAND. 

Judges — John MacLaren, Monzie, Blair-Athole; John Lorn # Stewart of 
■ Coll, Campbeltown; William Webster, Daill, Islay. 

Attending Member —William Broad, Cliftonbill, Kelso. 

35. Best Bull calved before 1st January 1860—L.20 to John Malcolm of 
Poltalloch, Callton Mor, Lochgilphead. Second—L.10 to the Duke of 
Hamilton and Brandon, Brodick, Arran. Third—The bronze medal to 
Allan Pollok, Ronachan, Clachan, Cantyre. The silver medal to 
John MacLaren, Monzie, Blair-Athole, as the Breeder of the best Bull. 

26. Best Bull calved after 1st January 1860—L.20 to die Duke of Athole, 

KT., Dunkeld. Second—L.10 to John Malcolm of Poltalloch, Callton 
Mor, Lochgilphead. Third—The bronze medal to John Malcolm of 
Poltalloch. 

27. Best Cow of any age—L.10 to the Duke of Athole, K.T., Dunkeld. 

Second—L.5 to the Duke of Hamilton and Brandon, Brodick, Arran. 
Third—The bronze medal to Allan Pollok, Ronachan, Clachan, Can- 
tyre. Commended—John Malcolm of Poltalloch. 

28. Best Heifer calved after 1st January 1860—L.10 to the Duke of Athole, 

KT., Dunkeld. Second—L.5 to the Duke of Hamilton and Brandon, 
Brodick, Arran. Third—the bronze medal to John Malcolm of Pol- 
talloch, Callton Mor, Lochgilphead. Commended—The Duke of Ha¬ 
milton and Brandon, Brodick, Arran, 

29. Best Heifer calved after 1st January 1861—L.8 to John Malcolm of Poltal¬ 

loch, Callton Mor, Lochgilphead. Second—L.4 to the Duke of Hamilton 
and Brandon, Brodick, Arran. Third—The bronze medal to John 
Malcolm of Poltalloch, Callton Mor, Lochgilphead, 


FAT STOCK. 

Judges —William M'Combie,- Tillyfour, Aberdeen; Walter M { Culloch of 
Axdwall, Gatehouse; George Prentice of Strathore, Kirkcaldy. 

Attending Member —John Burn, Ednam, Kelso. 

30. Best Ox of any Pure or Cross Breed, calved after 1st January 1860—The 

medium gold medal to Thomas Stobie, Balneathill, Kinross. Second'— 
The silver medal to David Ainslie of Costerton, Blackshiels. Third— 
The bronze medal —-No Entry. 

31. Best Ox, of any Pure or Cross Breed, calved after 1st January 1861—The 

medium gold medal to Robert Husband, Gellet, Dunfermline. Second 
—The silver medal to William Scott, Timpendean, Jedburgh. Third 
—The bronze medal to William Scott, Timpendean, Jedburgh. Com¬ 
mended—David Ainslie of Costerton, Blackshiels, 

32. Best Ox, of any Pure or Cross Breed, calved after 1st January 1862—*The 

medium gold medal— No Entry* 

33. Best Highland Ox calved after 1st January 1859—The medium gold 

medal to Samuel Swan, The Bush, Jedburgh. Second—The saver 
medal to M. G, Rannie, Edenmouth, Kelso. Third—The bronze medal 
to M. G. Rannie, Edenmouth, Kelso. Commended—Samuel Swan, 
The Bush, Jedburgh. 

34. Best Highland Ox calved after 1st January 1860—The medium gold 

medal to the Duke of Athole, K.T., Dunkeld. Second—The silver 
medal to the Duke of Athole, KT., Dunkeld. Third— 1 The bronze 
medai to the Duke of Sutherland, Dunrobin Castle, Golspie. Com- 
_ Duke of Sutherland, Dunrobin Castle, Golspie. 

3o. Les^os|He^er calved after 1st January 1861—The medium gold medal 
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36. Best Cross Heifer calved after 1st January 1862—The medium gold 
medal to Robert Logan, Birkenside, Earlston. Second—The silver 
medal— No Entry . 


■ Class II.-HORSES. 

FOR AGRICULTURAL PURPOSES. 

Judges — Robert Clark, Thankerton House, Holytown; Allan Pollok of 
Faside, Newton-Meams; James Steedman, Boghall, Roslin, Edinburgh. 

Attending Member —Thomas Begbie, Queenston Bank, Drem. 

Medium gold medal to William Kerr, Lochend, Kilbimie, for Stallion, 
u Champion, 1 ” winner of first Prize at Perth in 1861, and Battersea. 
1862. 

Section 

1. Best Stallion foaled before 1st January 1860—L.30 to David Riddell, 

Kilbowie, Duntocher. Second—L.15 to Andrew Logan, Crossflat, 

* Kilbarchan. Third—The bfonze medal to James Kerr, Lochend, Kil¬ 
bimie Ayrshire. Commended—The Duke of Athole, K.T., Dunkeld. 
The silver medal to Robert Kincaid, Mains, Campsie, as the Breeder 
of best Stallion. 

2. Best Entire Colt foaled after 1st January 1860—L.20 to Peter Crawford, 

Dumgoyack, Strathblane. Second—L.10 to Hugh Vallance, Greathill, 
Strathaven. Third—The bronze medal to James Lawrie, Mtclielston, 
Stow. Commended—Matthew Reid, Beamish Bum, Chester-le-Street, 
Durham. 

3. Best Entire Colt foaled after 1st January 1861—L.15 to William Stirling 

of Keir, M.P., Dunblane. Second—L.8 to John Findlay, Easterhill, 
Glasgow. Third—The bronze medal to Samuel Clark, Manswrae, Kil¬ 
barchan. Commended—John Muir, Lochfergus, Kirkcudbright. 

4. Best Entire Colt foaled after 1st January 1862—L.10 to Peter Crawford, 

Dumgoyack, Strathblane. Second—L.5 to David Riddell, Kilbowie, 
Duntocher. Third—The bronze medal to Robert Wilson, Nether- 
Johnston, Kilbarchan. Commended—David Riddell, Kilbowie, Dun¬ 
tocher. 

5. Best Mare (with foal at foot) foaled before 1st January 1860—L.20 to 

the Duke of Hamilton and Brandon, {Hamilton Palace, Hamilton. 
Second—L.10 to William Park, Dahnuir,\W est-Kilpatrick, Dumbarton. 

, Third—The bronze medal to Alexander Naismith, Windlestrawlee, 
Edinburgh. Commended—John Muir, Lochfergus, Kirkcudbright. 

6. Best Mare (m foal) foaled before 1st January 1860—L.15 to the Duke of 

Hamilton and Brandon, Hamilton Palace, Hamilton. Second—L.8 to 
the Duke of Hamilton and Brandon, Hamilton Palace, Hamilton. 
Third—The bronze medal to Henry David Erskine of Cardross, Stir¬ 
ling. Commended—Wellwood Maxwell of Glenlee, New Galloway* 

7. Best Filly foaled after 1st January 1860—L.10 to the Duke of Hamilton 

and Brandon, Hamilton Palace, Hamilton. Second—L.5 to William 
Stirling of Keir, M.P., Dunblane. Third—The bronze medal to the 
Duke of Hamilton and Brandon, Hamilton Palace, Hamilton. Com¬ 
mended—Wellwood MaxweH of Glenlee, New Galloway. 

8. Best Filly foaled after 1st January 1861—L.8 to Wellwood Maxwell of 

Glenlee, New Galloway. Second—L.4 to the Duke of Hamilton and 
Brandon, Hamilton Palace, Hamilton. Third—The bronze medal to 
William Kerr, Lochend, Kilbimie. Commended—Colonel Feiguson 
of Raith. Kirkcaldy. 

9. Best Filly foaled after 1st January 1862—L.6 to the Duke of Hamilton ^ 

and Brandon, Hamilton Palace, Hamilton. Second—L.3 to James 
Lawrie, Mitchelston, Stow. Third—The bronze medal to'James 
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Lawrie, M^Ltclielston, Stow. Commended — William Kerr, Wester 
Oausewayend, Mid-Calder. 

THOROUGHBRED HORSES. 

Judges —J. Anstruther Thomson of Charlton, Colinbnrgh ; Captain Percy 
Williams, Bamby Moor, Betford. 

Attending Member— Walter Elliot of Wolflee, Hawick. 

10. Best Thorough-Bred Horse to serve in the District—L.50 to J. H. Erskine 
Wemyss, of Wemyss Castle, M.P., Kirkcaldy (under protest ). Com- 
mended—William'Mather, King’s Arms Hotel, Dumfries. 

EXTRA HORSES. 

The Judges highly commendedA Hunting Colt (Gelding), belonging to 
John Roberton, jun., FaHsidehill, Kelso. And commended — A 
Thorough-Bred Colt, belonging to John Nisbet, Rumbleton, Greenlaw, 
' Berwickshire ; a Pony Stanion, belonging to James Leslie, The Thorn, 
Blairgowrie; and a Thorough-Bred Colt (Gelding), belonging to James 
B. Boyd, Doddington, Wooler. 


Class III.—SHEEP. 

LEICESTER. 

Judges — Thomas Cockburn of Menslaw, Jedburgh; Thomas Harris, Stone- 
lane, Broomsgrove ; Peter Reid, Drumfork House, Helensburgh. 
Attending Member — John DovE,Eccles, Newtown, Kelso. 

Section * 

1. Best Tup, not more than four shear—-L.10 to William Purves, Bumfoot, 

Kelso. Second—L.5 to Henry A. Rannie, Mill of Boyndie, Bjinff. 
Third—The bronze medal to Thomas Stark, Mellendean, feelso. Com¬ 
mended—David Ainslie of Costerton, Blackshiels. 

2. Best Dinmont or Shearling Tup—L.10 to George Simson, Courthill, 

Kelso. Second—L.5 to Arthur J. Balfour of Whittingham, Preston- 
kirk. Third—The bronze medal to Lord Polwarth, Mertoun House, 
St Boswells. Commended—George Simson, Courthill, Kelso. 

3. Best Five Ewes, not more than four shear—L.8 to Lord Polwarth, Mertoun 

House, St Boswells. Second—L.4 to George Simson, Courthill, Kelso. 
Third—The bronze medal to Thomas Stark, Mellendean, Kelso. Com¬ 
mended—George Simson, Courthill, Kelso. 

4 Best Five Shearling Ewes or Ginuners—L.8 to William Purves, Bumfoot, 
Kelso. Second—L.4 to George Simson, Courthill, Kelso. Third—The 
bronze medal to Thomas Simson, Blainslie, Lauder. Commended— 
Robert Robeson, Springwells, Birgham. 

CHEVIOT. 

Judges — William Grieve, Skelfhill, Hawick; William Moffat, Easter 
Kenleith, Currie j Henry Thompson, Ramshope, Jedburgh. 
Attending Member — John Orb of Muirhouselaw, Kelso. 

5. Best Tup, not more than four shear—L.10 to James Brydon, Moodlaw, 

Langholm. Second — L.5 to Thomas Brydon, Kinnelhead, Moffat, 
Third—The bronze medal to Thomas Elliot, Hindhope, Jedburgh. 
Commended—Thomas C. Borthwick, Hopsrig, Langholm. 

6. Best Dinmont or Shearling Tup—L.10 to James Brydon, Moodlaw, Lang¬ 

holm. Second—L.5 to James Biydon, Moodlaw, Langholm. Third— 
The bronze medal to Thomas Elliot, Hindhope, Jedburgh. Commended 
—Thomas Brydon, Kinnelhead, Moffat. 
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7. Best Five Ewes, not more than four shear—L.8 to James Brydon, 

Moodlaw, Langholm. Second—L.4 to Thomas Elliot, Hindhope, Jed- 
burgh. Third-r-The bronze medal— No Award. 

8. Best Five^Shearling Ewes or Gimmers—L.8 to James Brydon, Moodlaw, 

Langholm. Second—L.4 to John W, J. Paterson, Terrona, Langholm. 
Third—The bronze medal to Thomas Elliot, Hindhope, Jedburgh. 

BLACKFACED. 

Judges — Alexander Denholm, Baitlaws, Biggar; John MacLaren, Monzie, 
Blair-Athole; John Lorn Stewart of Coll, Campbeltown. 

A ttendiing Member — William Aitchison, Linhope, Hawick. 

9. Best Tup, not more than four shear—L.10 to Thomas Murray, EaStside, 

, Penicuik. Second—L.5 to James Drife, Barr, Sanquhar. Third—The 
bronze medal to said James Drife. Commended—The Heirs of the 
late J. Watson, Nisbet, Biggar. 

10. Best Dinmont or Shearling Tup—L.10 to Thomas Murray, Eastside, Peni¬ 

cuik. Second—L.5 to John Archibald, Overshiels, Stow. Third—The 
bronze medal to John Archibald, Overshiels, Stow. Commended— 
John Archibald, Overshiels, Stow. 

11. Best Five Ewes, not more than four shear—L.8 to John Wilson, Cross¬ 

house, Roslin. Second—L.4 to Thomas Murray, Eastside, Penicuik. 
Third—The bronze medal— No Entry . 

12. Best five Shearling Ewes or Gimmers—L.8 to John Archibald, Overshiels, 

Stow. Second—L.4 to the Earl of Airlie, K.T., Cortachy Castle, Kir¬ 
riemuir. Third—The bronze medal to John Inch, Liberton West 
Mains, Edinburgh. Commended—James Hunter, Newmains, Mother- 
well. 


SOUTHDOWN. 

Judges — Thomas Hunt, Thornington, Coldstream; Charles Randell, 
Chadbury, Evesham. 

Attending Member — John Munro, Faimington, Kelso. 

13. Best Tup, not more than four shear—L.10 to James Aitchison of Alder- 

ston, Haddington. Second—L.5 to Robert Scot Skirving, Camptoun, 
Drem. Third—The bronze medal— No Award. 

14. Best Dinmont or Shearling Tup—L.l6 to James Aitchison of Alderston, 

Haddington. Second—L.5 to Robert Scot Skirving, Camptoun, Drem. 
Third—The bronze medal— No Award. 

15. Best Five Ewes, not more than four shear—L.8— No Award. Second— 

L.4— No Entry. 

16. Best Five Shearling Ewes or Ginuners—L.8 to Robert Scot Skirving, 

Camptoun, Drem. Second—L.4 to Robert Scot Skirving, Camptoun, 
Drem, Third—The bronze medal— No Entry . 

LONQ-WOOLLED OTHER THAN LEICESTER. 

Judges —The same as those for Leicesters, 

17. Best Tup, not more than four shear—L.10 to Thomas Beale Browne, Sal- 

perton Park, Andoversford, Gloucestershire. Second—L.5 to Lord 
Kianaird, Rossie Priory, Inchture. Third—The bronze medal to said 
Thomas Beale Browne. 

18. Best Five Gimmers or Ewes, not more than four shear—L.8 to John Gib¬ 

son, Woolmet, Dalkeith. Second—L.4 to Robert Scot Skirving, Camp¬ 
toun, Drem, Third—The bronze medal to the Earl of Wemyss and 
March, Gosford, Longniddry 
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^HORT-WOOLLED OTHER THAN SOUTHDOWN. 

Judges —The same as those for Southdowns. 

19. Best Tup, not more than four shear—L.10 to Allan Thomson Douglas, 

Moneylaws, Coldstream. Second—L.5 to John Gibson, Woolmet, Dal¬ 
keith. Third—The bronze medal to Lord Kinnaird, K.T., Bessie 
Priory, Inchture.' 

20. Best Five Gi miners or Ewes, not more than four shear—L.8— No Award . 

Second—L.4— No Entry. 

CROSS WETHERS. 

Judges —The same as those for Southdowns. 

21. Bfcst Five Shearling Wethers of any cross—The medium gold medal to 

Francis Calder, Yetholm Mains, Yetholm. Second—The silver medal 
to Francis Calder, Yetholm Mains, Yetholm. Third—The bronze 
medal to Francis Calder, Yetholm Mains, Yetholm. 

EXTRA SHEEP. 

The Judges commended —Five Cheviot Wethers, four shear, belonging to 
Thomas Elliot, Hindhope, Jedburgh ; three Leicester Gimmersbelong¬ 
ing to Lord Polwarth, Mertoun House, St Boswells; and five Cross 
Wethers, two shear, belonging to Alexander Bonaldson, Little Gight, 
Methlic. 


Class IV.-SWINE. 

Judges —Robert Binnie, Seton Mains, Longniddry ; James Graham, Meikle 
Culloch, Dalbeatie; William Purves, Bumfoot, Kelso. 

Attending Member —William Scott, Timpendean, Jedburgh, 

Section 

1. Best Bop, large breed—L.8 to Richard Dickin, 161 Old Road, Heaton 

Norris, Stockport. Second—L.4 to Thomas D. Findlay, Easterhill, Glas¬ 
gow. Third—The bronze medal to W. B. Wainman, Carhead, Cross¬ 
hills, Yorkshire. Commended—W. B. Wainman, Carhead, Crossbills, 
Yorkshire. * 

2. Best Boar, small breed—L.8 to W. B. Wainman, Carhead, Crosshills, 

Yorkshire. Second—L.4 to W. B. Wainman, Carhead, Crossbills, 
Yorkshire. Third—The bronze medal to James H. Erskine Wemyss 
of Wemyss Castle, M.P., Kirkcaldy. Commended—Thomas D. Findlay, 
Easterhill, Glasgow. 

3. Best Sow, large breed—L.6 to W. B. Wainman, Carhead, Crosshills, York¬ 

shire. Second—L,3 to Thomas D. Findlay, Easterhill, Glasgow. Third 
—The bronze medal to Richard Dickin, Heaton Norris, Stockport. 
Commended—W. B. Wainman, Carhead, Crossbills, Yorkshire. 

4 Best Sow, small breed—L.6 to W. B. Wainman, Carhead, CroRshills, York¬ 
shire. Second—L.3 to W. B. Wainman, Carhead, Crowbills, York¬ 
shire. Third—The bronze medal to Robert Thomson, Kelston, Lian¬ 
as^ Holywell, North Wales. Commended—G. R. Barclay of KeaviL 
Dunfermline. 1 

5. Best Pen of Three Pigs not exceeding eight months old, large breed—L.4 

t0 -^ ti?* Wainman, Carhead, Crosshills, Yorkshire. Second—L.2 to 
said W. B. Wamman. Third—The bronze medal to Major G. C. 
Dickons, Comhill House, Coldstream. Commended—Maior G 0 
Dickms, Cornhill House, Coldstream. 

6. Bert Pen of Three Pigs not exceeding eight months old, small breed—L.4 

w- i GrosshSls, Yorkshire. Second-L.2 to 

Nicol Milne of Faldonside, Melrose. Third—The bronze medal to the 
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Earl of Wemyss and March, Gosford, Longniddry. Commended—W. 
B. Wainman, Carhead, Crosshills, Yorkshire. 


Class V.—POULTRY. 

Judges —Lord Binning, Mellerstain, Kelso ; James Wilson, Wester Cowden, 

Dalkeith. 

Attending Member — James Townsend Oswald of Dunnikier, Kirkcaldy. 

Section 

1. Best Coloured Dorking Cock and Two Hens—The silver medal to the Earl 

of Wemyss and March, Gosford, Longniddry. Second—The bronze 
medal to Sir John Don Wauchope of Edmonston, Bart., Newton House, 
Dalkeith. Commended—Mrs Dickins, Comhill House, Coldstream. 

2. Best Coloured Dorking Cockerel and Two Pullets—The silver medal to 

Miss Milne, Otterburn, Kelso. Second—The bronze medal to R. C, 
Nisbet of Mainhouse, Kelso. Commended—R. C. Nisbet of Mainhouse. 
Kelso. 

3. Best White Dorking Cock and Two Hens. The silver medal to J. A. S. E. 

Fair, Gillestongues, Jedburgh. Second — The bronze medal —No 
Entryu 

4. Best White Dorking Cockerel and Two Pullets—The silver medal—Wo 

Entry. 

5. Best Coloured Cochin-China Cock and Two Hens—The silver medal to 

Miss Milne, Otterburn, Kelso. Second—The bronze medal to R C. 
Nisbet of Mainhouse, Kelso. Commended—Robert Charters, Kale- 
mouth, Kelso. 

6. Best Cochin-China Cockerel and Two Pullets—The silver medal —No 

Entry. 

7. Best White Cochin-China Cock and Two Hens—The silver medal to 

James Steel, Kelso. Second—The bronze medal —No Entry . 

8. Rest White Cochin-China Cockerel and Two Pullets —No Entry. 

9. Best Bramahpootra Cock and Two Hens—The silver medal to Lord Kin- 

naird, Rossie Priory, Inchture. Second—The bronze medal to Miss 
Purves, Jedburgh. 

10. Best Bramahpootra Cockerel and Two Pullets—The silver medal to Miss 

Purves, Jedburgh. Second—The bronze medal to Miss Purves, Jed¬ 
burgh. 

11. Best Malay Cock and Two Hens—The silver medal —No Entry. 

12. Best Malay Cockerel and Two Pullets—The silver medal —No Entry. 

13. Best Spanish Cock and Two Hens—The silver medal to John Gibson, 

Woolmet, Dalkeith, Second—The bronze medal to William Ridpath, 
128 Causewayside, Edinburgh. Commended — Miss Purves, Jed¬ 
burgh. 

14. Best Spanish Cockerel and Two Pullets—The silver medal —No Entry. 

15. Best Golden Hamburg Cock and Two Hens—The silver medal to William 

P. Gray, Roxburgh Street, Kelso. Second—The bronze medal to 
William P. Gray, Kelso. 

16. Best Golden Hamburg Cockerel and Two Pullets—The silver medal to 

Charles Anderson, Nenthom, Kelso. Second—The bronze medal to 
Alexander Virtue, Nenthorn, Kelso. Commended—John Gdw, Rox¬ 
burgh Street, Kelso. 

17. Best Silver Hamburg Cock and Two Hens—The silver medal to Mias 

Purves, Jedburgh. Second—The bronze medal to Fred. Lewis Roy, 
younger of Nenthom, Kelso. 

18. Best Silver Hamburg Cockerel and Two Pullets—The silver medal to 

Miss Purves, Jedburgh. Second—The bronze medal —No Entry . 

19. Best Polish Cock and Two Hens—The silver medal—Wo Entry . 
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20. Best Polish Cockerel and Two Pullets—The silver medal— No Entry, 

21. Best Game Cock and Two Hens—The silver medal to John Gibson, Wool- 
, * met, D alk eith. Second—The bronze medal to David Broomfield, 

* Kelso. Commended—James Barton, junior, Jedburgh. 

22. Best Game Cockerel and Two Pullets—The silver medal— No Compe¬ 

tition. Second*—-The bronze medal— No Entry . 

23. Best Cock and Two Hens, any other breed—The silver medal— No Entry . 

24. Best Cockerel and Two Pullets, any other breed—The silver medal— No 

Award . Second—The bronze medal— No Entry. 

25. Best Bantams, Cock and Two Hens—The silver medal to Miss Purves, 

Jedburgh. Second—The bronze medal to David Ainslie of Costerton, 
Blackshiels. Commended — J. Wilson, Manor House, Woodhorn, 
Morpeth. 

26. Best Bantams, Cockerel and Two Pullets—The silver medal to David 

Ainslie of Costerton, Blackshiels. Second—The bronze medal to 
George James Hervey, Jedburgh. 

27. Best Capons, three of any breed—The silver medal— No Entry . 

28. Best White Aylesbury Drake and Two Ducks—The silver medal to R C. 

Nisbet of Mainhouse, Kelso. Second—The bronze medal to Samuel 
Swan, The Bush, Jedburgh. Commended—Lord Kinnaird, K.T., 
Rossie Priory, Inchture. 

29. Best Rouen Drake and Two Ducks—The silver medal to John Gib¬ 

son, Woolmet, Dalkeith. Second—The bronze medal to John Scott 
Dudgeon, Spylaw, Kelso. Commended — John Gibson, Woolmet, 
Dalkeith. 

30. Best Drake and Two Ducks, any other breed—The silver medal to Lord 

Polwarth, Mertoun House, St Boswells. Second—The bronze medal 
—No Entry . 

31. Best Black Norfolk Turkovs, Cock and Two Hens—The silver medal to 

Lord Kinnaird, K.T., Rossie Priory, Inchture. Second—The bronze 
medal—Wo Competition . * 

32. Best Turkey Cock and Two Hens, any other breed—The silver medal to 

Lord Kinnaird, KT., Rossie Priory, Inchture. Second—The bronze 
medal—Wo Entry . 

33. Best Gander and Two Geese—The silver medal to Lord Kinnaird, K.T., 

Rossie Priory, Inchture. Second—The bronze medal to Samuel Swan, 
The Bush, Jedburgh. Commended — Lord Kinnaird, K.T., Rossie 
Priory, Inchture. 


Class VI.-IMPLEMENTS. 

The Inspecting Committee in the Implement Department have to report 
that, in consequence of the alteration jn the rule? of the Society, their powers 
of recommending prizes to the exhibitors generally have been restricted to 
those exhibiting implements embracing new inventions or radical improve¬ 
ments. Of these there were few, and those which were so entered did not 
appear to possess merit sufficient to call for trials or special prizes. The In¬ 
specting Committee, however, are happy to be able to state that the whole 
exhibition is of a highly satisfactory character, the implements showing excel* 
lent workmanship and a gradual improvement in there parts. 

(Signed) J. Miller. John Cdrror. 

„ James W. Hunter. Jas. Stirling. 

» John Gibson. Alex. Slight. 
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PROCEEDINGS IN THE LABORATORY. 

By Thomas Anderson, M.D., Professor of Chemistry in the University 
of Glasgow, and Chemist to the Society. 

ON THE COMPOSITION OF A PARTICULAR KIND OF EFFLORESCENCE FOUND 
ON THE SOIL IN SOME PARTS OF INDIA. 

The farmer in our country may often derive information and in¬ 
struction from the difficulties encountered in other parts of the 
world; and even though the same conditions may never occur in his 
own practice, they may serve to enforce principles and explain facts 
of analogous character. 

It was formerly universally supposed that the substances absorbed 
by the plant must not only be capable of dissolving in water, but must 
actually exist in solution in the soil; and when chemists showed 
how small a proportion of valuable plant food could be extracted 
from the most fertile soils by water, their results naturally excited 
no little surprise, from their being totally at variance with the 
teachings of vegetable physiology. The reason, however, became 
obvious when it was discovered that all soils, and more especially 
all those distinguished by their, fertility, possessed the property of 
absorbing these substances and converting them into a state in which, 
though sparingly soluble in water, they can nevertheless be easily 
dissolved and assimilated by plants; and it then came to be inferred 
that, so far from being advantageous to have substances in solution 
in the soil, it is the very reverse. It has been long known that, 
when saline matters are added to the soil in considerable quantity, 
even though those which are essential to the existence of plants be 
selected for the experiment, their effect is injurious; and this is 
clearly due to the soil being incapable of converting more than a 
certain quantity of them into that particular insoluble condition in 
which they can best minister to the wants of the plant. In short, 
the fertility of a soil is increased by the addition of plant-food only 
so long as it can absorb it, and any considerable quantity remaining 
in it in a soluble condition operates injuriously. 

The injurious effect of substances, in themselves useful and neces¬ 
sary to plants, is instructively illustrated by a kind of efflorescence 
appearing in the soil in the Punjaub and other north-western pro¬ 
vinces of India, and more especially in soils which have been irri¬ 
gated by the canals* The substance in question, which is locally 
called E&K, appears upon the surface in considerable quantity, and 
totally destroys vegetation, every kind of crop and pasture-land 
being equally effected by it, and only a few jungle trees left upon 
the whitened surface. At the present time large tracts of country 
are thrown out of cultivation, and appear white, as if covered with 
new-fallen snow. Nothing definite appears to have been ascertained 
in the country regarding the cause of this efflorescence, nor has any 
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attempt been made to get rid of it. But the soil has, iu the mean 
time, been sown with the seeds of the koekur tree (a species of 
acacia), in the hope that it may produce a sufficiency of the wood, 
which is useful for fuel.. 

A small specimen of the rfeh itself was sent home by Colonel 
Maclagan to Dr D. Maclagan, by whom it was intrusted to me for 
analysis. It consisted of a grey powder as it reached me, and was 
obviously a mixture of the rkh itself with a small quantity of the 
soil on which it had been formed; and, in point of fact, more 
than three - fourths of it proved insoluble in water. Its analysis 
gave— 


Alumina, 




2.52 

Oxide of iron, 




trace. 

Lime, 




1.09 

Magnesia, 




0.51 

Potash, . 




1.84 

Soda, 




1.44 

Chloride of sodium, 




10.41 

Sulphuric acid, ., 




6.06 

Total soluble in water, 




- 23.8V 

Peroxide of iron, 




3.30 

Alumina, . 




1.95 

Lime, 




1.84 

Magnesia, 




0.98 

Phosphoric acid, . 




trace. 

Total soluble in acids, 




- 8.07 

Silica and insoluble silicates, 




54.46 

Organic matter, . 




6.61 

Water, . 




7.40 

-100.41 


The soluble part here consists of a mixture of common salt with 
sulphates of lime, magnesia, alumina, potash, and soda—all, with the 
exception of sulphate of alumina, being substances found in plants; 
and there can be no doubt that it is the excessive supply of these 
elements in a soluble state which operates so prejudicially. 

The source from which these substances is derived it is impos¬ 
sible to ascertain without more information than we at present 
possess. In India it has been generally attributed to the irrigation 
water; and with the view of ascertaining the accuracy of this opin¬ 
ion, a partial analysis of the water of the river Ravee, which sup¬ 
plies the canals in the district where reh has been most frequently 
observed, was made some time since in India, The results, though 
not in all respects satisfactory, appear to me to refute this view. 
The water is found to contain 7.14 grains of solid matter per im¬ 
perial gallon, consisting chiefly of sulphate of soda and carbonate of 
lime, with, as it is stated, a small quantity of sulphate of alumina. 
These, no doubt, are all substances found in the rbh ; but it is 
clearly impossible that the water should yield them in sufficient 
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quantity to produce an appreciable effect on the soil. It is very 
clear that, if this-be the source from which it is derived, it can only 
be deposited by evaporation, and 10,000 gallons of water would be 
required to yield 1 lb. of alkaline salts. 

I have no knowledge of the quantity of water used for irrigating 
in India, but it is very clear that an enormous mass would require 
to be evaporated to yield even a very trifling quantity of solid mat¬ 
ters. If we suppose the soil to be covered a foot deep with the 
water, and the whole evaporated, it would leave only 128 lb. of 
alkaline salts per acre, or less than half an ounce to each square 
yard of surface, a quantity which would not yield an appreciable 
efflorescence. On looking at it in another point of view, the soil 
10 inches deep in an acre of land weighs upwards of 1000 tons, 
and the 128 lb. of solid matter would be little more than of 
its weight,—a quantity totally imperceptible. It would, in fact, 
require the evaporation not of one but of many feet of water in 
order to give a sufficient, quantity to constitute an efflorescence. 
Further, it is to be observed that the r&h does not appear on all 
the soils irrigated by this water, some being entirely free from it. 

It is much more probable that the effect is due to the nature of 
the soil itself, which probably contains some minerals rich in 
alkaline salts, the decomposition of which is promoted by the action 
of moisture. If iron pyrites be present, the production of sulphuric 
acid, and the presence of sulphates of alumina, lime, &c., may easily 
be explained; but it would still be difficult to account for the pre¬ 
sence of common salt. It would, in fact, require a minute study of 
the soils and waters, and probably also of the geological features of 
the country, before a satisfactory opinion could be formed on the 
point 

Whatever the source may be, it is clear that the appearance of 
rfeh on the surface indicates a want of drainage, so that the mat¬ 
ters which exist in solution in the soil are not canned off, but are 
retained there after the evaporation of the water of irrigation; and 
the cure obviously consists in allowing the water to percolate 
abundantly through the soil, so as to enable it to wash’ out the ex¬ 
cess of saline matters by which it. is rendered sterile. Of course 
this opinion may be liable to modification on further information; 
but, meanwhile, the facts are of interest, and show us that circum¬ 
stances may arise in which too large a quantity of plant-food may 
exist soil 

ON THE RELATIVE FEEDING-VALUES OF TARES AND U TEAS B!$bcK.” 

“ Peas Brock ” is the name applied to the outer skin of the pea, 
which is removed by a particular process of grinding in making 
split-peas, and is used pretty extensively for feeding stock, being 
sold for this purpose at about £6 to £6, 10a per ton. A member 
of the Society, who uses it extensively, being doubtful as to its 
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value, submitted a sample for analysis, with the view of ascertaining 
whether it would not be more economical to use tares, though cost¬ 
ing more, their present price being about £7 per ton. To determine 
this point, comparative analyses were made in the ordinary manner, 
and the results obtained were as follows:— 


Water, . 


Tares. 

15.36 


Peas Brock. 
9.36 

Oil, 


1.87 


2.82 

Albuminous compounds. 

20.06 


9.00 

Starch, sugar. &c., 


53.93 


41.51 

Fibre, . 

, 

5.34 


33.59 

Ash, 

* 

3.44 


3.75 

Nitrogen, 


100.00 

3.21 


100.00 

1.44 

An ash contained— 
Phosphates, 


0.54 


0.68 

Sand, . 

- 

0.02 

... 

0.66 


The difference between these substances is very considerable, and 
much in favour of the tares, which contain more than twice as much 
albuminous compounds, and considerably more starch and sugar 
than the peas brock. The latter, moreover, contains a very large 
quantity of fibre, which may be said to be valueless as far as feed¬ 
ing is concerned. It is difficult to give a perfectly definite estimate 
of the relative values of these two substances ; but if we calculate 
from the f relative quantities of albuminous compounds and starch 
in the two, and if tares be assumed to cost £7, the peas brock 
should not be sold at more than about £o per ton, or a consider¬ 
ably lower price than that at which it at present sells. 1 

I may observe here that the result of a good deal of experience 
has led me to the conclusion that most kinds of refuse matters pro¬ 
duced in manufacturing operations are sold at prices considerably 
higher than their quality justifies. This is perhaps less applicable 
to such substances as can be applied to the feeding of stock than to 
those which are sold as manures. Eefuse lime,, for example, often 
in a very moist state, is frequently sold at a price higher than that 
at which quicklime can be got direct from the kiln, and the refuse 
of the comb-makers and bone-turners is often overrated in value. 
This is not because they are not possessed of a definite value, but 
because, being refuse in the manufactories in which they are pro¬ 
duced, they are not preserved with any care, but become mixed with 
rubbish of all kinds, and in large quantity, and hence a purchaser, 
who pays a price which might be moderate if the substance were 
pure, is made to give a full price for a mixture of inferior value. Of 
course this does not occur to the same extent in the case* of mill 
refuse, which, having a definite and considerable value, is kept clean 
and pure; but, nevertheless, the price asked is generally too high, 
and its value is fixed more in reference to the substance for which 
it is produced, than in relation to its intrinsic worth. , 
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ON THE RECLAIMING OF WASTE LAND.* 

By John Clark, of Kirkland Park, Strathaven. 

[Premium—The Gold Medal.] 

The reporter does not know the precise elevation of the lands 
improved, but believes it to be, when lowest, a little over 400 feet, 
and, when highest, perhaps 550 feet above the level of the sea. 
The lands are situated about fourteen miles south-west of Glasgow, 
and about ten miles from the nearest point of the Firth, of Clyde. 
They are. mostly in Ayrshire, but partly in Eenfrewshire. They 
consist of two conterminous farms, and extend in all to 335 acres, or 
thereby. More than half the extent reported upon was, strictly 
speaking, waste land. It consisted of “spritty” marshes inter¬ 
spersed with “bent” and moss, and dotted here and there with 
patches of dryland resting on whin rock. The yearly value of one- 
half of it might vary from 5s. to 10s. per acre prior to improvement. 
Such lands, intersecting and interlacing more qt less the whole 
extent, rendered the naturally dry land comparatively unavailable 
for any purpose of agriculture. The farms comprised a considerable 
extent of superior meadow and some productive “croft” land, 
which raised the rental of the whole prior to improvement to an 
average of about 16s. per acre. The subsoil of the swamps is 
generally clay at a depth of from two to four feet. Veins of sand 
generally traverse the clays at various depths. Instead of clay sub¬ 
soil, sometimes there is sand, gravel, or marl, and this especially 
at the swamps near the dry spots. A band of “ chatter ” also not 
unfrequently succeeds the clay, or immediately underlies the satu¬ 
rated upper soil. Whin rock and fast stones at every depth and in 
unlooked-for positions were the great difficulties the reporter had 
to contend with in drainage. He found the obstructions from these 
causes especially formidable and irksome in the formation of the 
mains and outfalls, and is inclined to ascribe to them in no small 
degree the almost total absence of efficient drainage till very lately 
in his neighbourhood. In his drainage, except at the very first, he 
used the pipe-tile almost exclusively. The reporter began his im¬ 
provements in the autumn of 1847, and in order to give a clear 
view of his mode of operation and its results, he would take up the 
different Adds and portions of the farms separately, namely— 

* No. Lathis field, extending to 13£ acres, was of the average 
quality of the farms, or about 16s, per acre. It was drained 
generally about 3 feet deep by 15 to 18 feet apart. The ma¬ 
terial used was partly tile and sole, partly pipe-tile. This field 
was a very expensive one to drain, partly on account of the 
quantity of whin rock, partly on account of the system pursued. 


This report, it ought to be stated, was written in 1855. 
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The drains are much too shallow and much too close together. 
Though telling well at present, the reporter does not doubt that 
many of the drains will ultimately require deepening. The drain¬ 
age of this field, as given in to the Inclosure Commissioners for 
England and Wales, cost £9, 5s. 7d. per acre. After drainage, a 
crop of sandy oats was taken. The crop was excellent for the part. 
of the country—not measured exactly, but should say not under 50 
bushels per acre. 2 cwt. of guano per acre were harrowed in with 
the seed. Potatoes and turnips followed the oat crop. The turnips 
were fair, but the potatoes were much diseased. Both potatoes and 
turnips were limed on the top of drills. Oats similar to the lea 
crop as to quality and value, with grass seeds, followed the green 
crop. The hay crop (principally perennial rye-grass and clover, but 
with a mixture of natural grasses) was generally very heavy. It 
was sold on field uncut, and some of the lots were as high as 
£6, 10s. per acre ; average from £4 to £5. The foggage was let 
for sheep at 10s. per acre. After the hay crop, pasture followed. 
The field was let by public roup as a grass park, and produced 
£29,10s. Next year it was again let at £24. The year following 
it was again let by public roup as a grass park, at £30. 

No. 2.—This field was drained at the same time and in the same 
manner as No. 1. It extends to 6 acres and 7 poles. It was not 
nearly so difficult to drain as No. 1, and required no trenching. The 
expense, including fences, approached £50. Prior to drainage, the 
land wa| tnnch more valuable than No. 1. If let separately, it might 
have given 30s. per acre,—say £9 for the field. Till last year no op¬ 
portunity was afforded of testing its new value. It was let in its 
improved state, at Martinmas 1853, as a grass park, at £15,17s. 6d. 

The course of cropping of No. 2 was the same as No. 1, except 
that barley to some extent took the place of oats after the green 
crop. , The value of the crops of the two fields was very similar. 

No. 3.—This field extends to 11 acres, 1 rood, 6 poles. It was 
drained in spring and summer of 1848 at an expense of £55. To 
this falls to he added i?15 for fencing, &c. The whole expense of 
improvement amounted as near as possible to £ i 7Q : The drains in 
this field were 4 feet deep, and at irregular distances apart, there 
being a good deal of dry land in it. It was, prior to improvement, 
one of the best fields in the farm. It might have let as a grass 
park at 30s. per acre. In spring of 1849 it was broken up, 
and a crop of oats taken—partly sandy, partly birley pate. Crop 
looked like 50 bushels per acre, but not measured The upper end 
of the field had 2 cwt. of guano per acre harrowed in ; the lower 
end received no dressing of any kind. In 1850 a second crop of 
oats was taken, and the land sown down with a mixture of peren¬ 
nial white and yellow clovers, and several kinds of natural grasses. 
About 40 square yards per acre of farmyard manure were put in 
with the oats over the whole field, and on that portion of it which 
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got no guano in the tea crop, about 20s. worth per acre of bone-dust 
was added to the farm-manure. The crop was superior to the lea 
one—indeed it was rather too bulky. It was sold on foot by public 
roup at prices ranging from £5 to £6 per acre. The hay crop next 
year, also rouped on foot, averaged about £4 per acre. The foggage 
was afterwards let for sheep-grazing till April at 10s. per acre. It 
ought to have been stated that, after the removal of the second oat 
crop, the whole field was limed at the rate of from 4 to 5 tons of 
shells per acre. In 1852 the field was pastured with a mixed stock; 
in 1853 it was also so pastured—both years -at original rent, on 
account of existing bargain. In December 1853 the field was let by 
public roup as a grass park at £22- Last Martinmas it was again 
rouped as a grass park, when the rent rose to £25, 15s. 

No. 4.—This field extends to 17 acres, 2 roods, 15 poles. The 
drainage of it was partly executed in winter of 1847, spring of 1848, 
and spring of 1849. In the portion earliest drained, the writer 
considers the drains as much too shallow and too close together. 
The depth varies from 3 to 3£ feet; the distance apart is 15 feet 
About 7 acres of the field are drained on this system, of which 1 acre 
or so shows symptoms of damp; the remainder seems dry at present, 
and is covered with a rich coating of fine grasses. The writer intends 
deepening each alternate drain of the above 7 acres to 5 feet prior 
to further tillage. The portion of the field drained in spring of 
1849, is done with 5-feet drains placed 18 feet apart, and in this 
portion the improvement is perfect. The writer now considers that 
instead of 18 feet, the drains might have been 30 feet apart, and the 
effect the same. As it is, the drainage of this field as a whole was 
not expensive, much naturally dry land being interspersed through 
the swamps, and the interruptions by whin rock not being frequent 
or serious. The opening of a very long outfall was the principal 
disadvantage. Drainage, outfall, fencing, &c., cost, in round num¬ 
bers, 00120. Prior to improvement, two-thirds at least of this field 
was perfectly useless as far as tillage was concerned. For grazing 
young cattle the 17 i acres odds might be worth £8 yearly. The 
drainage of this field being done at different times the cropping 
was irregular. Two-thirds of it was green-cropped, the remainder 
sown down with oats, 40 yards of farmyard manure per acre being 
put in with the seed. The oat and turnip crops were fair as a whole, 
the potatoes much blighted, the hay excellent on the formerly wet 
lands; * on the naturally dry portions, generally imther : a light thin 
crop. About half this field has been limedthe ^remaining half is 
still to lime. In December 1853, this field was lefcfcy public roup 
as a grass park, at £31, 10s. Last Martihmas it was again let by 
public roup as a grass park, and it made ^89, 5s. . 

Nos. 5 and 6.—These two fields (hitherto let together) extended ;^ 
19 acres, 1 rood, 26 poles. They were drained partdy in spring 
summer of 1848, partly in spring of 1849; They fcontained'^ou- 

TRANS.—OCTOBER 1803. * I 
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siderablfe portions of tolerably dry land, and being near the farm 
house, these portions had been repeatedly manured. Taking wet 
with dry they might be worth from 20s. to 30s. per acre—say 25s. 
over head. The drainage of these fields seems perfect. Whin rock 
was frequently annoying, and interfered materially with the depth 
of the drains; but wherever practicable the drains were about o feet 
deep, the distance apart varying from IS to 30 feet. About 2 acres 
of these fields were green-cropped (after being trenched) in 1848. 
The crop-potatoes—except a small patch of carrot—was, though 
partially diseased, much above an, average. In spring of 1849, the 
fields were wholly broken up, and one crop of oats taken, about 40 
yards of farmyard manure being applied to the greater portion of 
the extent. When green-cropped the previous year, no top-dressing 
of any kind was applied, and 3 acres or thereby of swamp got in¬ 
stead of farmyard manure, which ran short, from 2 to 3 cwt. guano 
per acre. The crop (sandy oats, except the green-cropped land, which 
was tartar oats) would average 48 bushels per acre, except on the 
green-cropped land, which produced fully 72 bushels per acre. The 
fields were wholly sown down with perennial ryegrass, clovers, and. 
a variety of natural grasses. As soon as possible after the removal 
of the oat crop, the fields were limed at the rate of about 5 tons of 
shells per acre. In 3 850 the hay crop was excellent; on the green- 
cropped land especially it was very bulky. It was rouped on the 
foot, and realised rates varying from £3 up to about £5 per acre. 
After the removal of the hay crop, the foggage was let by public 
roup from 1st September till 20th April following, at .£10, 10s. 
In 1851 and 1852 the fields were grazed with mixed stocks, and 
were observed to graze very far; but on account of a peculiarity in 
the arrangement with the old tenant, no opportunity of testing their 
value occurred till the end of the last-named year. In December 
] 852, the fields were let by public roup as grass parks, at £38, 5s. 
In December 1853 they were again let by public roup as grass 
parks, at <£39,10s., and last Martinmas they were again let as grass 
parks, at <£43,15s. The drainage, fencing, trenching, and level¬ 
ling of the two fields cost, in round numbers, £160. . 

No, 7.—This field extends to 11 acres and 7 poles. 'It was drained 
in spring and summer of 1848; drains from 4 to 5 feet deep, and 
18 feet apart, except 2 acres, where they are 30 feet apart. The 2 
acres were lying in 30 feet ridges, with deep furrows. No difference 
perceptible as regards dryness between the 30 feet and the 18 feet 
drainage; both seem perfect; 2 acres of the latter were trenched and 
planted with potatoes in 1848. The crop, though diseased consider¬ 
ably, produced about <£16 per acre. In 1849 the whole field was 
in oats; it received, except the green-cropped land, about 2 cwt. of 
guano per acre; the green-cropped land, which was sown with tartar 
oats, produced upwards of 72 bushels per acre, but the other portions 
(partly sandy, partly tartar-oats) were very unequal,* and would not 
average over half as much. The green-cropped land was sown down 
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principally with timothy-grass and perennial ryegrass, and in 1850 
the hay was sold by public roup on foot at about £5 per acre; it was 
an extra crop. In 1850 the rest of the field was in turnip, carrot, 
and potatoes. The carrot ground (3 roods) was trenched, and the 
crop aboye an average. The potatoes (2 acres) were much blighted, 
and a poor crop. The turnips were irregular, but on the whole a 
bulky and superior crop. In 1851 the whole field (except the 2 acres 
green-cropped in 1848) was again put under carrot, potatoes, and ■ 
turnips. The carrots occupied about 2 acres, the potatoes 1 acre, 
the turnips the remainder of the field. The carrot-land was half 
trenched. The potatoes, as usual, were much diseased, but the carrots 
and turnips were excellent. The 2 acres in hay last year were again 
rouped on foot, and produced above £5 per acre. The timothy this 
year greatly predominated. In 1852 the twice green-cropped land 
was sown with birley-oats, which were sold on foot by public roup 
at prices varying from £o, 5s. to £6, 10s. per acre. The* field 
averaged, it was understood, about 10 bolls per acre, milling “ meal 
for com.” In 1852 the 2 acres of hay-land (now irrigated) were sold 
in ricks, producing much about the same as in 1851. In 1853 the 
whole field was in hay, and sold on foot by public roup, realising from 
£4 to £5 per acre. After the removal of the hay crop, the foggage 
was let for sheep-grazing up till 1st April, at 10s. per acre. Last 
year it was again hay, and sold by public roup, partly in ricks, partly 
on foot; the prices and crop were much the same as in 1853. The 
foggage was also again let for sheep-wintering; it was a shade dearer. 
The grass of this field is principally timothy; and as a great portion 
of it can be irrigated, cutting is intended to be continued. Including 
foggage, the rate has hitherto been above <£*5 per acre, and it seems 
not unreasonable to suppose that something like the same figure may 
be maintained. 

No. 8.—This field extends to 21 acres and 37 poles. It was drained 
in summer of 1849. Drains from 4 to 5 feet deep and upwards, and 
generally about 18 feet apart. A good deal of naturally dry lands 
in the field, but' detached and indented with marshes and quagmires. 
In its unimproved state its value might be about the average of the 
farms,—viz., 16s. per aero. After drainage the field was limed to the 
extent of about 4 tons of shells to the acre. This field has never 
been broken up, and till the end of 1852 (owing to the lease) no 
opportunity was afforded of testing its value. The expense of draining, 
fencing, and smoothing up this field was about £1 70. . In December 
1852 it was let by public roup as a grass park at*£40,15a to the 
old tenant. In December 1853 it was again roupedms a grass park, 
and produced £41, 10s. Last Martinmas it brought £44, 5s. 

No. 9.—This field contains 13 acres. Except about 8 acres it 
was “ waste land,” As far as any purpose of tillage was concerned 
it was merely a spritty swamp. Including the 3 acres of dry 
land, the annual value might average 10s. per acre. It is ‘pro¬ 
per to state that, prior to the commencement of the improve- 
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inents which are the subject of the present report— viz., in 1843 
and J 844—the tenant in the lands (the tiles being furnished free 
by; the landlord) made a sort of drainage of this field. The drains 
were shallow and ineffectual, but they enabled him to plough 
green crop and lay down the land. Though much improved, 
it had for the most part from the first the blue, cold appear¬ 
ance inseparable from wet, and, so far as the writer’s experi¬ 
ence goes, inseparable from shallow draining, especially in boggy 
land. Therefore, in summer of 1849, the proprietor set about 
draining the field afresh, paying no attention to the old drains as he 
proceeded, beyond removing the tiles. The old drains were princi¬ 
pally across the hill, and about 30 inches deep. When it could be 
effected, they avoided the rock by going round it. When that could 
not be managed, they stopped upon reaching it. The new drains, 
4, 5, or 6 feet deep, according to subsoil, were cut right up the accli¬ 
vity, and never avoided the rock. When blasting or any very ardu¬ 
ous picking was necessary, they were cut into the rock, say to the 
depth of 30 inches to 3 feet, where shallowest ’, and allowed to drop 
backwards and forwards from the shallowest point—forward into 
the continuation of the drain—backwards into a cross-drain com¬ 
municating with one of the up-and-down drains in which rock did 
not occur. The writer had learned, from experience, that without 
breaking up, the rock freely, and to a sufficient depth, in such springy 
lands, his .draining would be a failure—hence he never attempted 
(except at the very outset of his improvements) to double round it. 
At first he did attempt to save in that way, but instead of saving he 
just, by being obliged to go back on his work, put himself to more 
expense than was necessary, and this over and above the injury re¬ 
sulting to his crop. The new drains were placed 18 feet apart. 
All the extra subsoil'from the drains was spread on the ground, and 
the turf neatly replaced over the drain on the surface. After drain¬ 
age the land was limed, say to the extent of 4 tons of shells to the 
acre. The effect produced by the new drainage was in 1850 most 
perceptible, and in 1851 and 1852 the field had exchanged its cold, 
blue, spungy surface with its coarse-pointed grass for one rich carpet 
of green velvet. The draining and fencing of this field cost, from 
first to last, about £90. On account of the lease no opportunity of 
testing its value offered itself till December 1852. It was then let 
by public roup as a grass park, at £27, 5s. In December 1853 it 
was again rouped as a grass park (snow was on the ground), at 
£25,„ 15s. In 1854 it was let at £34. 

No. 10.—This field extends to 8 acres and 1 pole. Except a dry 
spot.of about 2 acres, it was, prior to improvement, mere bog and 
bent. Its average value, in 1848, was 8s. per acre. In the winter 
of 1848 it was drained, and in the spring following (except the dry 
spot which was ploughed), it was either deeply dug or half-trenched 
according to circumstances, and levelled. The drains were 4, 5, 
and often. 6 feet and upwards deep, and 24 feet apart. It may here 
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be noted that, except at the outset of his improvements, the reporter 
always contracted for 4-feet drains. No drain was intended to be 
under 4 feet. The additional depth he took out by the day, and 
made it more or less according to the nature of the subsoil. He 
has drains in several of the marshes 9 feet deep in particular spots. 
6 and 7 feet was a common depth in such subsoils. A crop of oats 
with from 2 to 3 cwt. of guano per acre was taken. It was exceed- 
ingly patchy and irregular, and on the whole gave a very poor 
return. The land was limed after the removal of the oats to the 
extent of, say, 5 tons of shells per acre, and gave tolerable crops of 
hay in 1850 and. 1851. It should have been stated that it was 
sown down with a thick coating of uncleaned grass seeds, bush 
harrowed, except the dry spot, which was sown down in the common 
fashion. In spring of 1852, the whole field was deeply dug, richly 
manured with farmyard dung and guano, and a green crop taken. 
The potatoes would have given an excellent return, but for disease. 
The turnips were much above an average crop. Both turnips and 
potatoes were put in and wholly managed without horse work. In 
spring of 1853 the land was again dug and oats and grass seeds 
sown, with a second dressing of lime harrowed in. The oats (sandy 
and early angus) were sold by public roup on foot, at prices ranging 
from £6 to £7 per acre. It was a heavy well-filled crop, but great 
loss sustained from the wet harvest. The grasses sown were prin¬ 
cipally perennial ryegrass and timothy. The crop of hay was 
rouped this year on foot, at an average of-£3,15s. per acre. To this 
falls to be added the sheep grazing of the foggage at 10s. per acre. 
The hay crop was much injured by the bulk, and consequent laying 
of the oat crop, as well as by the length of time the wet harvest 
caused it to remain on the ground. It was strong, but with many 
blanks. The field is intended to be cut again this season when the 
timothy grass is expected to have come up. As a grass park, the 
proprietor expects to get at least £2 per acre for this field. It was 
expensive to improve, costing, in round numbers, for drainage, first 
digging, half-trenching, levelling, and fencing, £100. 

No. 11.—This field extends to 14 acres and 27 poles. The 
annual value of this field in 1849 could not be over 8s. per acre. 
It was partly thrashy swamp, partly bent, interspersed at wide 
intervals with dry spots, resting, as usual, on whin rock. In the 
autumn and winter of 1849 and spring of 1850, the field was 
thorough drained—drains 5 feet and upwards in depth and 27 
feet apart. After drainage the land was ploughed where the sur¬ 
face permitted; where it was too rough and broken for the plough 
it was dug or half-trenched according to the degree of rough¬ 
ness, &c. In the spring of 1850 the whole was sown with sandy 
oats and grass seeds. As the ploughing or digging proceeded the 
land was wholly limed, to the extent of, say, 4 tons of shells to the 
acre. It was done more heavily or lightly according to the degree 
of toughness, some of the wilder portions having a coating of 
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earth, clay, marl, or gravel carted upon them prior to liming. As 
in the case of the other fields, the subsoil from the drains was used 
for this purpose as far as it would go. The crop of oats was very 
irregular. It might vary from 4 bolls up to 6 or 7 bolls per acre, 
but was not measured. In 1851 the hay crop would average about 
If tons per acre. The foggage was eaten off with sheep, and after 
a top-dressing of soot next spring a second hay crop was taken 
about equal to the first. After the removal of the hay a second 
dressing of lime, equal in quantity to the first dressing, was applied 
to the wilder and tougher portions of the field. In December 
1852 the field was let by public roup as a grass park, and produced 
<£>25, 5s. It was grazed wholly with sheep. In December 1853 it 
was again let by public roup as a grass park, and produced £>24 
In 1854 it was again rouped as a grass park, and was let at £27, 
10s. The drainage, digging, fencing, and levelling of this field cost 
about £140. 

No. 12.—This field extends to 9 acres, 2 roods, 12 poles. Its 
original state quite similar to No. 11, only a degree wilder, with 
fewer dry spots. The only difference in the treatment was that 
more earth was carted on the surface, two crops of oats taken from 
a portion of the field with an extra coating of earth, and second 
liming, and that nearly the whole was surface-dressed with farm¬ 
yard manure. The first oat and hay crops very similar to those of 
No. 11. The second oat crop and the hay following it were excel¬ 
lent—quite equal to the crops of. the fc croft ” land of the district. 
The second oat crop had, say, 2 cwt. of guano per acre sown on the 
braird—the lime having been applied early in the spring, in order 
to afford a considerable interval between the dressings. Without 
such interval the writer would not approve of the application of 
both lime and guano to the same crop. In December 1853 this 
field was let by public roup as a grass park, and produced £16,15s. 
In 1854 it was again rouped as a grass park, when the rent rose to 
£18,10s. Both this field and the last (though still rough-looking 
and showing spritts in many places) are thoroughly dried, and gram! 
remarkably well in 1855; 

No. 13.—This field extends to 21 acres, 3 roods, 36 poles. It 
was drained in the winter of 3850 and spring of 1851. The 
drainage, cropping, and treatment, with the quality of crops, were 
very similar to those of No. 11. The rate of outlay was also mtuth 
the same. The oat crop was limed at the rate of 5 tons per aero, 
but no. second liming has been applied to any portion of the field. 
The wilder portions were done with farmyard manure on the hay- 
stubbles instead of lime. About half the field has been so manured. 
In the spring of 1852 the sown grass was dressed with soot, and 
after the removal of the hay crop the foggage eaten off with sheep# 
In the spring of 1853 a second dressing of soot was applied ; and 
after the removal of the second hay crop the foggage was let by 
public roup for sheep grazing, from 10th September till 1st April 
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following, at £13 for the field In December 1853 the field was 
let by public roup as a grass park, and produced (over and above 
the foggage as above noted) £36. Last Martinmas it was again 
rouped as a grass park, when it produced £39,10s. Prior to 1851 
this field used to let at about £8. The expense of draining, dig¬ 
ging, and half-trenching, levelling and fencing the field was, as 
before stated, as near as possible £10 per acre, or £220 for the 
whole. 

No. 14.—This field extends to 14 acres and 15 poles. It was 
drained in spring and summer of 1850 with 5-feet drains 30 feet 
apart. It had been levelled, thrown into 15-feet ridges, with deep 
furrows, and potatoed many years before. As after crops proved, it 
had been richly manured, but was perfectly saturated with water, 
and, except a small portion of the crown of the ridges, was one 
mass of strong spritts. In this state its value could not be over 
16s. per acre, or the average value of the farms prior to improve¬ 
ment. After drainage the field was pastured during the remain¬ 
der of the season. In winter, and early spring following, the 
field was ploughed where it would carry the horses, and dug where 
it would not. It would be ploughed with the exception of, say, an 
acre, in patches here and there. The whole was sown with oats, 
top-dressed with lime, and the crop produced was equal to the best 
iu the district. It was sold by public roup on foot at from £6 to 
£7 per acre. After the removal of the crop, about two acres of the 
field were trenched 16 inches deep for carrot; the remainder of the 
field was again ploughed very deep for oats. The second crop was 
at least equal to the first. It was sold in stacks, and realised about 

10 per acre. It was top-dressed with about 2 cwt. of guano per 
acre. The kind of oats was Sandy and Birley both years. The 
carrots averaged about 12 tons per acre. The Altringham and 
White were over this weight—the Long Bed and Orange rather 
under it. A sample of Early Horn from the field took the district 
prize. The return was about <£30 per acre. They were sold by 
public roup. In 1853 this portion of the field was sown with 
Tartar oats and grass seeds. The crop would have been quite extra 
except for the wet season. As it was it was too bulky. The re¬ 
mainder of the field, after being wholly half-trenched and levelled, 
was dressed with a variety of portable manures—viz., so much with 
guano, so much with superphosphate of lime, so much with a mix¬ 
ture of saltpetre, salt, and gypsum, so much with bone-dust, &c., 
and again sown with oats. The writer's original intention was to 
green-crop the whole; but being obliged to forego this intention 
on account of other pressing engagements, he took what he thought 
at the time the readiest and most profitable method of getting the 
land sown down. The third oat crop, though inferior to the other two, 
was quite above the average crops of the district. Being still bulky, 
the wet season laid it very much. As a further consequence of the 
wet and late season, the sown grasses which came up thin, unequal, 
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and with many total blanks, gave an unseemly, and, on the whole, 
neither a fine nor heavy hay crop. Though strong, the thinness 
and blanks brought down the average to little more than 1£ tons 
per acre. The blanks and thin places were re-sown, and the field 
heavily top-dressed with soot last spring. Though the re-sown 
grasses did not come up in time to mend the hay crop to any 
extent, they swarded the field, and the foggage was most luxuriant. 
It was eaten off with sheep. It was not let; but, judging from the 
fields that were, it was worth at least 12s. per acre. The field is to 
be grazed this season wholly with sheep. It is intended to follow 
this up with a dressing of farmyard manure, and finally with irri¬ 
gation. As there is ready command of abundance of water, the 
field, as a meadow, will be worth £4i per acre. The expense of 
draining, trenching, half-trenching, levelling, and fencing this field, 
was about £150, 

No. 15.—This field extends to 22 acres, 3 roods, 20 poles. It 
was drained in spring and summer of 185]. Drains 5 feet deep by 
27 feet apart. Considerable extent of dry land in this field. In its 
original state it let for young cattle at from £18 to £20 per annum. 
The drainage, fencing, digging, and levelling of this field cost, in 
round numbers, i?200. In 1851 and 1852 it was grazed by the 
old tenant, and, on account of his lease, its increased value was not 
tested. In spring of 1853 it was broken up, being for the most 
part ploughed, but digging being necessary to some extent all over 
the field. The dry portion of the field had been limed prior to 
drainage; the wet portions were limed immediately after it. The 
field was sown with sandy oats, and at same time sown down with 
grass seeds, perennial ryegrass and timothy predominating. The 
oat crop was much above the average of the district. It faas sold 
on foot by public roup at from £5 to about £6 per acre. After the 
removal of the oats, the field was dressed with farmyard manure to 
the extent of from 30 to 40 yards per acre. On account of the bulk 
of the oat crop, and the length of time it remained on the ground, 
the young grasses came up irregularly, and showed many blanks. 
The hay crop was excellent in quality, but, from the causes above 
noted, light by the acre. It was sold in ricks, and averaged about 
1J ton per acre. If the hay was not what might have been 
expected, the foggage was very good, and let, up to the 1st of April 
1855, at £14. On the 2d April this field was let by public 
roup as a grass park, and produced £55. 

No. 16.—This field extends to 18 acres and 38 poles. It was 
drained in spring of 1852—drains 5 feet deep by 30 feet apart. 
About 8 acres of this field was, prior to the improvements, the best 
land on the farms, with the exception of the meadows. The re¬ 
mainder was in a state very similar to No. 14. The 8 acres might 
be worth, say, £18; the remainder of the field worth £8 per annum. 
In all, the field might be worth £26 per annum, but had never been 
let separately. The draining, fencing, digging, and levelling of this 
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field cost about £140. After drainage the field was grazed for the 
season by the old tenant without any change of rent. In December 
1852, the field was let by public roup as a grass park, and notwith¬ 
standing that more than half was in a very rough state, it produced 
£39. Next year the field was divided by a wire fence, and the 
rough portion broken up. The portion left in pasture extends to 8 
acres, 1 rood, 13 poles, and this was let as a grass park at £18, 6s. 6d. 
In 1853 this portion was again let as a grass park, when the rent 
rose to £22, 1 Os. The portion broken up was generally ploughed, 
but considerable pieces here and there required to be dug. The land 
was sown with birley oats, top-dressed with a mixture of guano, 
gypsum, and. saltpetre salt. The crop was sold on foot by public 
roup, prices ranging from £5 to rather upwards of £7 per acre. 
After the removal of the oat crop, the rougher portions were deeply 
dug or half-trenched according to circumstances, and levelled. 
Part of the field is to be green crop, part oats, this season. The 
portion of this field in tillage will, in course, be at least equal in 
quality to the side in pasture. It is deeper land, and better sheltered. 

No. 17.—This field extends to 12 acres, 4 poles. Considerable 
portions of it were naturally dry. It would be worth about £10 
per annum prior to 1853. The drainage was precisely similar to 
that of last field. One crop of oats was taken (1853), and the land 
sown down. The crop was fair, but very much spoiled before being 
got secured. After the removal of the oats the field was limed to 
the extent of, say, 5 tons of shells to the acre. The hay this year 
was not heavy (say 1£ tons per acre), but fine in quality. The 
foggage, which was luxuriant, was eaten off with sheep. It was not 
let, but, compared with let fields, Was worth 12s. per acre. The 
drainage of this field, considering the comparatively limited extent 
required, was very arduous, owing to the whin rock. Two of the 
outfalls required to be carried a considerable distance through 
neighbouring lands. The outlay on this field, including entirely new 
fencing all round, was very near <£100. On the 2d of April 1855 
it was let by public roup as a grass park, and produced £?22,10s. 

No. 18.—This field extends to 25 acres, 1 rood, 32 poles. Prior 
to 1853 it was worth about £?20 per annum. It came into the 
hands of the proprietor at Martinmas 1852, when his hands were 
too full to allow him to attempt complete drainage. He resolved 
on trying the effect of shallow open drains for one crop, running 
these exactly on the site of the future drainage. He cut these to 
about the depth of common sheep drains, removed the earth thrown 
out to the barer portions of the field, and ploughed across them 
where ploughing was practicable. Where it was not practicable he 
dug the land. The plan, on the whole, answered so well, that in like 
circumstances he would adopt it again. In spring of 1853 he sowed 
the field with oats, and had quite a respectable crop—spoiled very 
much however, as a matter of course, by the excessively wet 
, TRANS.—OCTOBER 1863. K 
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harvest weather. The oats were rather liberally dressed with 
guano. Immediately after the removal of the oats, the thorough 
drainage was commenced. The drains were 5 feet deep where 
practicable, and 30 feet apart. In many of the. swamps they 
were greatly beyond 5 feet; in the whin rock (with which this 
field abounded) frequently not over half that depth. As stated 
in No. 9, when the rock was difficult the water was allowed 
to drop backwards and forwards from the shallowest point of 
the drain. In dropping back it fell, as before stated, into a cross 
drain communicating with an up-and-down drain in which difficult 
rock did not occur. Two heavy outfalls, extending far into the 
neighbouring lands, added materially to the expense of the drain¬ 
age. What with rocks, outfalls, and the enhanced price of 
labour and materials, the expense of draining, fencing, digging or 
half-trenching, and levelling, this field approached c£?320. After 
drainage a second white crop, partly oats, partly barley, was taken 
over the greater portion of the field and the land sown down. The 
barley land was dressed with farmyard manure, the oats partly 
with lime, partly with guano. About two acres of the field were 
in green crop, and four acres, after lying fallow, were sown with 
grasses alone, towards the end of last summer. The whole has 
now been limed, and several of the wilder portions were, after the 
removal of the oats, dressed with farmyard manure. The second 
white crop was quite equal to the average of the district, and the 
sown grass, especially on the barley land, looks well, considering 
the severe and long-protracted frost. The turnips were a very 
bulky crop. In addition to about 40 yards of farmyard manure 
per acre, they had in one place 3 cwt. guano, and over the rest soot 
to a similar value. The soot took the lead, but in the long-run the 
crops could not be distinguished. On the contrary, a few drills 
sown with about 50 yards of farmyard manure alone were strik¬ 
ingly inferior, both as regarded shaws and bulbs. The green crop¬ 
ped land will be in sown-down barley this season. The increased 
value of this field remains to be tested, but the proprietor does not 
entertain a doubt that it will let as a grass park at about <£50. 

Nos. 19 and 20.—These two fields extend together to 21 acres, 
1 rood, 6 poles. They are not yet completed, and the writer does 
not report upon them farther than to state that, judging from what 
has been done, the expense of improving them will come to about 
o£?180. Their value prior to improvement would be about 30s. per 
acre or, say, £32 per annum. Their new value, judging from the 
results produced in other fields, must be at least double that sum, 
one half of the extent being intended to be irrigated, for which pur¬ 
pose there is ready command of abundance of water. 

Without going further into particulars, this may be taken as an 
outline of the results of improvements carried out in circumstances 
where neither the soil nor climate was at all favourable. 
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HEAPING MACHINES. 

By Jacob Wilson, M.R.A.C., Manor House, Woodhorn, Morpetli. 

[Premium—The Gold Medal.] 

Although the reaping machine is generally considered a modern 
invention, and looked upon as one of the wonders of this advanc¬ 
ing age, yet we find that it was known to our Celtic forefathers, 
and it can even he traced as far hack as the hirth of our Saviour; 
for Pliny, who wrote about a.d. 40 or 50, thus refers to it:— 
“ There are various methods of reaping. In the broad plains of 
Gaul, vans of large size, with projecting teeth on the edge, are 
driven on two wheels through the standing com, by a horse or ox 
yoked in a reverse position, by which means the ears are tom off 
and fall into the van.” Palladius, also, who was born A.D. 391, 
gives a somewhat similar account of this machine, thus proving 
that it had been continually in use for centuries; for, he says, 
“ In the Gallic lowlands they employ a more expeditious method 
of reaping, requiring, in addition to the labour of men, the assist¬ 
ance of a single ox during the whole of harvest-time. A cart is 
constructed, which moves on two wheels; the bottom of it, which 
is rectangular in form, is protected at the sides by boards sloping 
outwards, so that the upper part of the vehicle is wider than the 
lower. The boards in front of the cart being lower than the rest, 
at that part a great number of teeth, curved upwards, are arranged 
in a row at intervals adapted to the size of an ear of com. The 
ox is yoked by shafts behind, and facing the cart; the driver fol¬ 
lowing and regulating the elevation or depression of the teeth as 
circumstances require. The corn, being caught by the teeth, 
is tom off, and falls into the cart; and thus, by a few courses 
backwards and forwards, the whole crop is gathered in the space 
of a few hours. This system is useful in open level places, and 
where the straw is not absolutely required.” In the ■ island of 
Java an instrument is used for reaping grain, called the dni 
dni, which consists of two pieces of sharpened wood, one held 
in each hand, and when brought together like two knives, sever 
the ear from the stem, which falls into the basket or apron of the 
reaper. 

The earliest proposal, however; for a mechanical reaping 
machine in Britain, appears to be that described in the * Annals 
of Agriculture/ by Arthur Young, and published in the year 1785, 
wherein it is stated that the Society of Arts, in the year 1783, 
offered a premium of a gold medal or £30, for a machine for mow¬ 
ing or reaping grain crops. This was taken up by a Mr Oapel 
Lofft in 1785, and by Mr William Pitt in 1786, both of whom seem 

TRANS.—JANUARY 1864 . 
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to have acted on the information of Pliny, and, in fact, combined 
the principle of “ rippling ” with that of reaping, leaving the 
straw to be collected at leisure;—thus showing that improvement 
in reaping ma c hin es, during the 1800 years which had elapsed, 
was scarcely appreciable. In 1799, another machine was in¬ 
vented, but by whom, it cannot be ascertained; it is described as 
cutting the grain close to the ground by a number of knives fixed 
on a wheel, that revolved upon a circular piece of strong sheet 
iron, to which were riveted a number of steel points. These 
points were pushed into the standing com, and served not only to 
hold it firm whilst being cut, but their sharp edges formed one* 
half of a pair of scissors or shears (the circulating knife the other 
half) by which the com was cut, and, falling on the platform, was 
swept by a rod—fixed on the axle of the wheel—off the platform, 
and laid in form of a sheaf out of the way of the next course of 
the machine. On the 4th of July 1799, the first English patent 
for a reaping machine was granted to Joseph Boyce of London, 
for a machine to cut .by circular motion, with the power exerted 
from behind; and in the following year another was granted to 
Eobert Hear, a Somersetshire man. In 1802, mention is made of 
two machines brought out by a French inventor, but descriptive 
detail is wanting concerning them, except that <( one was on the 
c rectilinear } motion—advancing only; and the other on the 
f <nrmdar * motion—continuous and advancing f It will be neces¬ 
sary here to mention that, at the beginning of the present century, 
the circular motion appears to have been much more commonly 
employed than the rectilinear, and that swathe-delivery was gene¬ 
rally preferred to the sheaf. The first patent issued in America 
for a reaping machine^ was granted to T. I. Hawkins of Hew 
Jersey, on 17th May" 1803. Mr Plncknett, of Deptford, obtained 
a patent in 1805; and in 1806, Mr Gladstone produced a machine 
haying an arrangement of parts for gathering the cut corn and 
delivering it into small sheaves by means of a revolving fork: 
this, machine also cut on the circular principle. In 1807, Mr 
Plueknett again took the field with his. original machine, to 
which was now attached the side-draught and self-delivery appa¬ 
ratus ; and, about the same time, Mr Salmon, of Woburn, appears 
to have brought out a swathe-delivery machine, being the first to 
which was applied a reciprocating and advancing motion. Up to 
this time none of the above machines appear to have attained to 
even a moderate degree of perfection, and were, consequently, 
scarcely recognised by practical men. Amoug those who next 
directed their attention to this subject, were Messrs Kerr of Edin¬ 
burgh, and Smith of Deanston, whose machines were used in the 
year 1811; they were similar in principle—viz, rotatory 9 with the 
power applied behind, and consisted of a circular cutter attached 
to the bottom of a conical drum 2 feet in depth, and 5 feet 
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in diameter at its lowest part, which, when revolving, cut and 
l a id the com in a continuous swathe. These machines must 
have been on an excellent and improved principle, for they 
became extremely popular in Scotland, where, after being 
thoroughly tested, they received prizes from the Highland and 
Dalkeith Societies. The price of Mr Smith’s machine was from 
i?30 to i?40. During the same year, 1811, two other machi nes 
were produced—both of them by Northumbrians—viz., Mr John 
Common of Denwick, and Mr Donald G ummin g of Whitfield. 
Mr Common invented, but did not patent his machine, which he 
tried on his. own crop with every success; and, in the following 
year, made another with a side-delivery, consisting of an endless 
web revolving round two rollers.; the knife was similar to that on 
the'Hussey principle at present in use. In 1814, Mr Dobbs, a 
dramatist, exhibited a machine of his own invention in the theatre 
at Birmingham, where, in acting the part of Bobin Boughhead, 
he worked the machine in character, on a field of wheat planted 
artificially on the stage. In 1815, Mr Scott, of Ormiston, pro¬ 
duced a reaper on the circular-cutting principle, and worked by a 
side-draught; the circular plate being fitted with a series of small- 
toothed sickles, which, in revolving, struck against a fixed finger 
on the scissor principle, but so arranged that, at the point of cut¬ 
ting, the finger and sickle formed an angle of 45 degrees. This 
system of cutting was the result of numerous experiments, origi¬ 
nated foT the purpose of discovering the best form of knife, and 
the most desirable system of applying it; when it was ascertained 
that the draw-cut of the common reaping hook was inferior to none 
for cutting com, and especially as it seldom required sharpening; 
but to apply the draw principle to toothed-cutters oh a revolving 
circle, it was necessary that they should form an angle of 45 de¬ 
grees with the diameter of the revolving circle. Mr Joseph Mann 
next appeared as the inventor of a machine in 1820, though he 
did not bring it before the public till 1832; it was also on the 
circular cutting principle, and delivering the com in a swathe 
by means of revolving rakes; it cut a breadth of 3J feet, 
and with one horse could with ease accomplish 10 acres per 
day. In 1822, Mr Henry Ogle, of Bennington, invented a 
machine on the reciprocating-principle; and, in the same 
yfiar, an apparatus for collecting the com into sheaves was 
added by Messrs Brown, of Alnwick. It, however — like 
mostj.of its predecessors—met with much coolness from the 
farmers, and opposition from the working-classes, which caused it 
eventually to be thrown aside. By far the most perfect machine 
of this period was invented by the Bev. Patrick Bdl of Caimyllie, 
Forfarshire, in 1826, to which—after a sufficient trial—the sum of 
L.50 was awarded’by the Highland Society. It was on the recipro¬ 
cating principle, and propelled by the horses yoked behind andfacing 
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the machine; the delivery was in swathe, which was effected by 
an endless web, upon which the com fell, after having received the 
inclination from a reel whilst being cut. It was tried in numerous 
instances in Forfarshire, Perthshire, and Fifeshire, in the presence of 
many landed proprietors and practical farmers, who gave it as their 
general opinion that, in a short time, it would come into uni¬ 
versal use. But although it was thus considered at this date a 
most efficient machine, it gradually fell into disuse, among the or¬ 
dinary class of farmers,—the worthy inventor’s brother alone cling¬ 
ing to it and continuing to work it from the beginning up to the 
present day with the most satisfactory results. The writer will 
again refer to this machine at a more advanced stage of this essay. 
In 1829, a Bussian inventor—M. P. Haiiy—appeared in the field 
with a machin e, of simple construction, by which he professed to 
cut and put in sheaves a field of a dessiatine in extent, in the 
space of ten hours. About this time also an innumerable quantity 
of reaping and mowing machines—the latter especially—were in¬ 
vented in America, and extensively used and approved of. In 
1880, Mr Edward Dudding, of Gloucestershire, obtained a patent* 
for a mowing machine for grass; and in 1833, the famous Hussey’s 
machine—the original from which three-fourths of the machines 
of the present day have been copied, was patented in America— 
the cutting apparatus consisting of rows of fixed and vibrating 
teeth, on the scissor principla These teeth were 7 to 8 inches in 
length and 3 inches apart, upon which were cut smaller teeth like 
those of a saw. The horses walked at the side, and the com fell 
on a platform 5 or 6 feet behind and to one side of the frame, 
whence it was gathered into bundles. In 1834, the equally fa¬ 
mous M'Cormick took out a patent in America for his machine, the 
main operating part of which was old; but he claimed especially 
the cutting by means of a vibrating blade (operated by a crank) 
having the edge either smooth or with teeth, and with projecting 
fingers for supporting the grain whilst being cut—also, the sepa¬ 
rator for the com—and setting the reel-post behind the blade. In 
1839, an Austrian patent was granted to Henry Springer, of 
Vienna, for a machine on the circular-cutting principle. From 
this time till 1851, nunierous were the machines that were brought 
out, with vaiying success, in this and other countries; among the 
most important of which was one possessing the extraordinaiy 
combination of reaping, thrashing, and winnowing—invented by 
a Northumbrian named Kidley, resident in South Australia. Mr 
M. Gibson, of Newcastle, took out a patent in' 1846 for a machine 
for reaping com and cutting grass; and in 1850, Mr Richard 
Brooman took out an English patent for M'Cormick's reaper. But 
up to this time,—with the exception of individual cases,—-little 
interest had been taken by the public in the matter of reaping¬ 
-machines, from the fact that neither the requirements of the farmer, 
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nor the prospect of pecuniary reward to the agricultural im¬ 
plement makers, were of such a nature as to promote the develop¬ 
ment into a practical form, of what were really—as in the case of 
Bell's and Smith's—valuable inventions; and it was not until the 
Great Exhibition of 1851, which afforded such a golden opportu¬ 
nity for the display of many rare and ingenious inventions,— 
chiefly contributed by our transatlantic friends ,—that our farming 
magnates, backed by the most eminent implement makers of the 
day, began to consider it a suitable occasion for filling up that void 
which had been so long moccupied in our British harvest fields. 
Among the numerous machines—full-sized and models—there ex¬ 
hibited, were two which attracted especial attention,—viz., McCor¬ 
mick's and Hussey's, and which must be considered as the basis 
upon which all other machines (Bell's excepted) have been in¬ 
vented, with various modifications and improvements, since that, 
period. Both of these machines were on the side-draught (horses 
abreast) and sheaf-delivery principle, requiring a man to ride upon 
the machine and deliver the corn by means of a rake, in bundles 
of a sufficient size for a sheaf. The driver also of M'Cormick's 
rode upon the machine, whilst that of Hussey's rode on the near¬ 
side horse; but the great difference between these two machines 
existed in the cutting-apparatus. In M'Cormick's machine, the 
knife had a serrated edge, the numerous blades being riveted on 
to the bar in the form of an obtuse angle , consequently its action 
was similar to that of a sato, but it required the aid of a revolving 
reel to hold the corn firm whilst being cut. It. was more durable, 
more easily worked, and less liable to choke than Hussey's. In 
Hussey's, the knife was on the scissor principle (the finger-guards 
being the fixed half of the scissors), and formed a very acute 
angle; it was smooth-edged, sharp; and chopped the straw by a 
rapid motion through and against the fingers, but, unless driven at 
a considerable speed, was liable to choke. A friend of the writer 
of this essay, who worked one of these machines in America for 
several years, informs him that it'was no uncommon practice to 
have the horses going at a sharp trot during the whole day, to 
prevent this choking—of course having relays of men and horses. 
This form of knife required very frequent sharpening, though it 
was independent of the aid of a reel. Hussey's machine was, for 
several years subsequent to this date, manufactured by Dray & Co., 
of Swan Lane, London, and was usually known by the name of 
Dray's Hussey. In addition to the two above described,-Messrs 
Garrett * also contributed a machine, the invention of Mr Tole- 
mache, M.P., which possessed the advantage of delivering the com 
at the side, whilst the horses were yoked one before the other. 
The numerous models also exhibited were by Messrs Blakie of 
Glasgow, Taylor of Bury, Mackay of Swansea, Fairless of Cor- 
bridge, Trotter of Bywell, Winter of Ingram Court; and several 
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others.Many attempts have ,been made to do away with 

the reciprocating principle in the cutting apparatus, and to substi¬ 
tute a continuous motion,—the reverse action of the former being 
a source of considerable loss of ppwer,—but, so far, without success. 
However, as far as the actual cutting is concerned, there does not 
appear to be much to object to, inasmuch as it has now been 
proved, that a vast variety of crops can be cut in a most satisfac¬ 
tory manner by the present system. It must also be a matter of 
surprise to many, that nearly all inventors and improvers of reap¬ 
ing-machines, have turned their attention almost exclusively to 
the cutting apparatus, unmindful of the delivery, which has been 
the great difficulty of bringing them into practical use; and whilst 
considering this subject, it is a cause for self-congratulation to us, 
that though mainly indebted to the Americans for the cutting ap¬ 
paratus, we have eclipsed them in the delivery . The progress 
made in the improvement of reapers, since 1851, has been perfectly 
marvellous; and, it is not an exaggerated statement, to affirm, that 
the patents granted for the improvement of these machines, from 
that period to the present time, amount to upwards of four hun¬ 
dred. Not the least important improvement is the adoption of a 
serrated-edged knife, in the place of a smooth-edged clipper in 
Bell’s machine, by Mr A. Crosskill, in 1854; the beautiful appli¬ 
cation of the Archimedian screw-delivery to McCormicks machine, 
by Burgess & Key, in 1854, as well as the * eonical screw-divider/’ 
in 1857, and the * spring hinge/' in 1859;—the “ revolving bands ” 
of Lord K hmai rd, applied to McCormick’s machine, to produce a 
swathe-delivery;—and the self-acting sheaf-delivery, by McCor¬ 
mick and Samuelson, on the Automaton principle, &c. &c. Hav¬ 
ing thus far traced the history of the reaping machine, it will be 
necessary, before proceeding further, to mention some of the most 
prominent parts and conditions which constitute this mac hin e— 
after which will he given, seriatim, a description of the various' 
machines in use at. the present day. 

The chief point of difference among the reaping ma chin es gene¬ 
rally in use, exists in the three following cardinal divisions, viz.:— 

• 

I. The Cutting Apparatus. 

II. The Mode op Delivery. 

HL The Method op Draught. 


I. The Cutting Apparatus is of two kinds, each consisting of a 
cutter-bar, upon which is riveted a number of blades, either in 
the form of an obtuse or an amte angle. 


(a.) An ofawse-angled cutter is also serrated, or sickle-edged, 
ai1 ^ works independently through the guard- 
fingers (of the finger beam), which precede and clear away any 
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obstacles that may occur in its course, and at the same time 
firmly grasp the standing corn between them. This fonn of knife 
is simple, effective, durable, seldom requires sharpening, and con¬ 
sumes less power than any other form, owing to its action of 
sawing rather than clipping its way through the standing corn; 
but at the same time it requires the assistance of a reel to counter¬ 
balance the pressure below , and give the com an. inclination to¬ 
wards the platform. This style of knife was introduced into this 
country by M'Cormick, and has since been applied to most of the 
large machines in use at the present day. 

(6.) An acute -angled knife differs from the above in being on 
the clipping or scissor instead of the saw principle; the finger 
guards forming the fixed half of the scissors, and the blade the 

moveable half. This form of knife /\ AAAAA/\^ frequently 

requires sharpening, and does not work so easily as the obtuse- 
angled knife, but, generally speaking, cuts somewhat more level, 
and has some advantage over it when the corn lies away from the 
machine, whilst it will also cut grass equally as well as corn. The 
Hussey class of machine uses this kind of knife, which may be 
either serrated or plain. 

II. The Mode of Delivery divides itself into two grand systems, 
viz.:— 

1. Manual Delivery. 

, 2. Mechanical Delivery. 

Manual'Delivery maybe again subdivided into lack and side 
delivery. 

(a.) "When the delivery is effected at the back of the machine it 
affords great ease to the raker, whilst in a heavy crop it may be 
considered as the only really practicable system of manual delivery. 
It is much assisted by a well-constructed divider , or tipping plat¬ 
form, which enables the raker to turn off a very neatly-formed 
sheaf. It has this disadvantage, however, that the sheaves must 
be either tied up or moved prior to the next round of the machine. 

(J.) The manual side delivery is not so pdpular with those who 
work reapers as the above, as the labour is -severe, and the delivery 
by no means so neat when the com is at all heavy or twisted, 
from the fact that the tipping process cannot be applied; the 
labour, however, is considerably diminished by the assistance of 
two or three small radiating rollers attached to the platform, as in 
the case of Palmer’s machine, which is now extinct. 

Mechanical or Self-delivery , in conjunction with a satisfactory 
cutting apparatus, produces the nearest approach to perfection in 
a reaper. This system is effected in two ways: either in the form 
of a swathe or of a sheaf 
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(a.) Swathe delivery is accomplished either by an endless web 
or bands—as in Bell’s, Lord -Kinnaird’s, &c.—or by means of 
archimedian screws, as in Biirgess and Key’s. In either case 
these appliances are driven at considerable speed, and catch the 
com as it falls on the platform, depositing it on the ground in a 
continuous swathe at one side, and at right angles to the course 
of the machine, and therefore out of the way of the horses in their 
next round. The delivery by bands is not well adapted for short 
com, especially when damp or full of clover or grass, though it 
works admirably in a nice standing average crop; whilst Bell’s 
machine has also the advantage of being able to deliver its swathe 
at either side of the machine. The screw delivery is the most 
popular for general purposes, i. e ., taking into account the varying 
nature of the ground and crops on which reapers generally have 
to operate. 

(b.) The mechanical delivery of corn in the form of a sheaf has 
been a desideratum long felt by the farmer, and many attempts 
have at different times been made to meet it by Messrs Samuel- 
son, Ransome, and others, with varying success; but, as. the 
Exhibition of 1851 was the means of introducing the reaper to 
this country in a practical form, so that of 1862 has brought out 
this much-desired improvement in the shape of an automaton 
rake, which sweeps the sheaf from the platform without further 
manual assistance; whilst it is generally admitted to be vastly 
superior to any manual delivery in the certainty, rapidity, and 
completeness with which it works, where a fair standing crop and 
other circumstances admit of its use. Two of these machines were 
at work during the past harvest (1862), one by the famous McCor¬ 
mick, and the other by Samuelson, both of which will be hereafter 
noticed in this essay* 

IIL Method of Draught The majority of reapers are on 
the side-draught principle, Bell’s alone being propelled by the 
application of the power behind. Each has its advantages, though 
popular feeling inclines towards the former, from the fact that the 
power required can always be proportioned to the work by at¬ 
taching as many horses as are necessary, whilst in the latter case 
no additional power can be applied. Mechanically speaking, the 
square draught or propelling system may be correct, though not 
so applicable to general reaping purposes. It requires a steers¬ 
man to walk behind the horses and guide the machine-r-a post of 
much difficulty where there are numerous turnings, or when work¬ 
ing on ridge and furrow. It has its advantages, however, in 
cutting its own road into a field without further assistance, and 
delivering the cut com to either side as required. 

To simplify the description of the machines in use at the pre¬ 
sent day, and to render it as intelligible as possible, the writer 
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I. Mechanical Delivery, including Bell’s, Burgess and Key’s, Lord 
Kinnaird’s, McCormick’s, Samuelson’s, Kemp, Murray, and Nichol- . 
son’s, Eidley’s, &c. 

II. Manual Delivery , including Picksley and Sim’s, Gardner 
and Lindsay’s, Kemp, Murray, and Nicholson’s, Burgess and Key’s, 
Cuthbert’s, Trotter's, Jack and Son’s, Brigham and Bickerton’s, 
Wood’s, Wray’s, Samuelson’s, &c. 

L Mechanical Delivery. 

(a.) Bell's machine, as has been previously mentioned, is the 
only one of early introduction which has not gone out of use ,* but 
was even employed on a farm in Scotland till 1852, when Mr 
Crosskill of Beverley undertook the manufacture of it, and im¬ 
proved upon it considerably, in replacing the old-fashioned shears 
or scissors by the sickle or serrated-edged knife. It is on the 
square draught or propelling principle, by means of a long pole pass¬ 
ing between the two horses, which are yoked to the end of it, and 
which also serves as a steerage for the attendant. The delivery is 
effected by means of a number of endless bands of vulcanized In¬ 
dia-rubber, fitted with projecting pieces of wood, which carry and 
deposit the corn on the ground in a regular and continuous swathe. 
The objection which formerly existed in not being able to apply 
additional power when required, has now been removed by Cross¬ 
kill manufacturing a three- horse machine, cutting a width of 8 
feet 3 inches, in addition to his tfwo-horse machine, cutting 5 feet 
9 inches, the former at L.37, and the latter at L.32. This new three- 
horse machine, which was brought out in 1860, was an improve¬ 
ment to such an extent as—when compared to the old two-horse 
—to reduce the weight, draught, and price 25 per cent. This extra 
width, however’ has one disadvantage—viz., in delivering the corn 
in too large a swathe, and consequently produced a difficulty to 
the sheafers and binders who have to follow; besides, preventing 
the sun from drying it to the extent that it would otherwise do if 
delivered in a less bulky form. In this three-horse machine the’ 
horses are yoked by means of shafts instead of a pole. Although 
the. most convertible, it is a somewhat unwieldy machine, and 
seems best suited to the large fields of the wolds of Lincolnshire 
and Yorkshire, where ridge and furrow is unknown, and where fair 
standing crops are grown. Its draught is 29$; stones, cutting full 
width. 

(5.) Burgess and Key's machine is, as before stated, an improve¬ 
ment on the original M'Cormick by the addition of the Archi- 
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medean screw and other parts. It is self-acting, cutting and lay¬ 
ing the com in a continuous swathe at the rate of 1^ acres per 
hour. A boy ot man seated upon the machine drives the two 
horses which draw it, though it is advisable to attach a third horse 
to the end of the pole in case of heavy crops; or in barley; not so 
much for the purpose of draught as for steadying the machine. The 
horses walk at the side of the standing corn, and in advance of 
the knife, which runs out from the wheel frame on the left side. ■ 
The principal part of the weight is balanced, over the one main or 
driving wheel, which gives motion to the knife for cutting, the 
reel for inclining, and the Arc him edean screws for delivering the 
cut com in a continuous swathe. The cutting apparatus is McCor¬ 
mick's, which is similar to the one used in Bell's machine, being 
simple, effective, durable, not liable to choke, and consuming less 
power than any yet introduced. The corn when cut falls upon a 
series of Archimedean rollers, by which it is carried off to one side, 
and deposited in a well-formed swathe at right angles to the course 
of the machine, and out of the way of the horses; thus allowing 
a field to be entirely cut without binding or otherwise moving the 
swathes. The revolving cone at the side of the machine acts as a 
divider , separating the com being cut from the standing crop. 
The height of cut may be varied several inches whilst the machine 
is in motion, by means of the lifting gear attached to the land- 
wheel. The hinge-side is an important appendage in enabling the 
machine to turn at any angle without injury to the soil or young 
clover, &c., as well as greatly facilitating its passage through gate¬ 
ways. It takes a width of 5 feet 8 inches, and will cut on an aver¬ 
age from 12 to 15 acres per day. The writer has used one of these 
machines for the last five years, during which period it has cut 
upwards of 1200 acres on this farm, in addition to upwards of 200 
acres cut for hire; and this leads him to speak most favourably of 
the material of which this machine is made, and of its proverbial 
durability, as well as of its careful construction. The knife will 
cut from 50 to 70 acres without requiring sharpening; whilst the 
machine, with proper adaptation , will deliver the shortest oats 
equally as well as the heaviest crop of wheat; a fact to which the 
writer can testify. Its price is L.36. 

(a) lord Kinmirds machine consists of McCormick’s cutting 
pails, with the addition of his Lordship’s patent delivery, which is, 
by means of endless bands passing over a smooth surface, similar 
to Bell’s. The horses work at the side, one before the other* the 
latter being yoked to shafts, which gives the driver a great com¬ 
mand- of the machine. This is in every respect a first-rate ma¬ 
chine, though it is scarcely so popular as it used to be, owing to 
his Lordship having unfortunately placed it in the hands of a care¬ 
less maker after the death of his own smith \ this, however, is now 
obviated, and more will be heard of this machine hereafter nn- 
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doubtedly, as it possesses many important characteristics. It is 
simple and easy of draught, and will cut on an average 1 acre per 
hour. 

(d.) M'Oormick’s machine differs from the three preceding, in 
delivering the com in the form of a sheaf instead of a swathe, and 
was introduced into this country in 1862 through the medium of 
the International Exhibition. It is a.marvellous improvement on 
Ms of 1851, being of lighter draught; whilst an iron finger-beam 
has been substituted for the old wooden one, with smaller and 
more penetrating teeth, thus better adapting it to cutting grass. 
But the most distinguishing characteristic of this machine is its 
automatic delivery of the cut corn in the form of sheaves at one 
side, and out of the track of the horses in passing round, without 
being bound or otherwise removed—this operation being entirely 
performed by a driver with his team of horses, and more perfectly 
than could possibly be done by manual labour. This automatic 
delivery consists in certain arrangements of mechanism, in which 
a rake is used, and has motion given to it, so that during one part 
of the revolution of the gathering reel the rake acts as one of its 
vanes, in bending the standing corn towards the cutting blades. 
When the rake reaches the cutting blades in front of the platform, it 
ceases to revolve around the reel shaft (which continues its rotary 
motion), and is made to move horizontally upon a vertical hinge, 
to which one end is attached (the points of the teeth being near 
the surface of the platform over which it passes), sweeping the cut 
corn off at the side, and depositing it on the ground in sheaves 
ready for the binder. Motion is then given to the rake, causing 
it to rotate around the shaft of the reelj; and it is brought into a 
line with the reel-shaft at that part of its revolution when it again 
begins to act as one of the vanes of the reel. The mechanism by 
which these operations are controlled is simple and durable, con¬ 
sisting of a roller, guided by an eccentric or cam, and the neces¬ 
sary parts to attach the rake. In other parts it is similar to the 
original machine, whilst all the parts where there is any strain in 
work are made of wrought iron. Its price is L.34; and it may 
be here mentioned that Burgess and Key (the manufacturers of 
this machine), are about to introduce a combined machine, in 
which either the automaton rake for sheaf-delivery or the archi- 
median screws for swathe-delivery may be used, as crops and other 
circumstances require. 

(e.) Samuelsorfs machine is somewhat similar to the above in 
being self-acting, and delivering the com in the form of a sheaf. 
The present (1863) form of the machine is a great improvement 
on that used during the harvest of 1862. The self-delivering ma¬ 
chinery now consisting of a series of four (formerly $i#) rakes 
attached to an upright shaft in such a manner as to admit of a 
free ascending, descending, and horizontal motion. Two of these 
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rakes are simply u dummies ” for drawing the corn down towards 
the knife, whilst the other two are rakes proper for drawing the 
corn towards, and also delivering it off, the machine in sheaves. 
Upon the upright shaft to which the arms are attached, is a solid 
disc wheel placed horizontally, and this is actuated by another 
disc wheel of similar construction, placed vertically, and deriving, 
its motion from a pitch-chain in connection with the driving- 
wheel. The platform is of quadrant shape, the outside edge being 
surrounded by a rim about 1 foot in depth. "To insure the 
rakes passing over the platform on the level and not obliquely, 
as their angular attachment to the upright shaft would imply, a 
nearly circular iron-hoop, from 3 to 4 feet in diameter, passes 
round the upright shaft. Upon this, as a cam, small iron rollers,^ 
placed upon the shafts of the rakes, revolve. The under side of 
the cam is bent or depressed, so that the rakes, on reaching this 
point, immediately assume the horizontal attitude necessary to 
sweep over the platform on the level.” By this means the sheaves 
can be laid as near together as 12 feet. A double-throw knife 
has recently been added to this machine, which will have the 
effect of considerably reducing the driving speed, whilst an in¬ 
genious contrivance has also been applied for raising and lower¬ 
ing the knife; the gearing has also been raised during the past 
year, which will prevent clogging on soft land or in passing over 
ridges. Its price is <£38, delivered at any railway station. 

(f.) Kemp , Murray , and Nicholson introduced a machine 
during the latter part of the past harvest (1862), in which was 
applied a self-acting sheaf-delivery apparatus to the ordinary 
“ unproved Hussey ” It consists of a self-acting tipping platform, 
and a revolving reel’ with four arms, one of which is longer than 
the others. At the time when this long arm comes in contact with 
the grain which has just been cut and laid on the tipping-board, 
the latter instantly falls down, leaving the cut grain in a well- 
formed sheaf at regular intervals behind the machine. As soon 
as the tipping-board has thus deposited the sheaf on the ground, 
it instantly resumes its former position, and the same process is 
repeated continuously. One attendant only is required to drive 
the horses and manage the machine; the size of the sheaf can be re¬ 
gulated at will. It is of simple construction, easily managed, and 
moderate work for two horses; whilst in a nicely-standing crop 
it turns off a very neat sheaf. During the past harvest, its trials— 
though limited—were satisfactory to all who witnessed them. Its 
price is £28. 

(?•) Ridley's machine is the one already alluded to as possess¬ 
ing the strange combination of reaping, thrashing, and winnowing; 
and was invented to meet the requirements of a tropical climate! 
like Australia, where the grain is fit to thrash as soon as cut, and 
the straw of little value. This machine—taken from the idea of 
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Pliny—consists of a comb or row of spike-like bayonets, about 
2 inches wide, -^th of an inch apart, and 12 to 14 inches in 
length. In being propelled through the corn it catches the ears, 
which are rippled off and fall into a hopper, where they are 
caught by four revolving beaters of about 20 inches in diameter, 
and thoroughly thrashed. One of these machines was exhibited 
at the International Exhibition last year, and it was also tried in 
Northumberland, with an application for cutting the straw as 
well, with questionable results; in fact, our uncertain and damp 
climate will be sufficient to prevent its extended use in this 
countiy. 


II. Manual Delivery. 

(a.) Picksley and Sim's machine, which is the patent of Mr 
Bamlett, stands prominently forward among the most improved 
and popular manual-delivery machines. It may be described as 
running upon two wheels, having also a guard-wheel or castor a 
little in advance of the knife, to prevent the latter from running 
into the ground when passing over ridge and furrow. The knife 
is on the clipping principle, and is attached to a vertical vibrating 
bar, which relieves it from friction, and allows a much freer, 
action; whilst its position is adjusted by means of a lever and 
rachet motion being given to the knife by a self-acting lever- 
clutch in connection with the driving-wheel. f The fingers are of 
wrought iron and the finger-bars of steel, and it cuts a width of 
5 feet 3 inches. The grain, when cut, falls upon a patent-jointed 
platform which is supported by a spring that gives way to the 
weight, when the former has accumulated in quantity sufficient 
for a sheaf, on the principle of a self-tipping platform; and thus 
the labour of the raker, who rides on the machine, is considerably 
lessened. The delivery is usually at the back, but a side delivery 
can also be attached. It is strong, compact, durable, and of extremely 
light draught; the latter only amounting to 14^ stones, which is 
due to the use of a large portion of cast steel, which thus secures 
to it both strength of material and easiness of draught. This 
machine made a most successful d&but at the Royal Agricultural 
Society’s trial at Leeds in 1861, where it gained the First Prize 
in Class 2; since which period it has been used with most satis¬ 
factory results in the Lothians and other parts of Scotland, where 
it has been able to " hold its own” against the machines of several 
eminent Scotch makers; a fact which tells not a little in its 
favour. Its price is £25. 

(6.) Gardner and Lindsay were among the first to attempt im¬ 
provement on the “ original Hussey,”, in which they so far suc¬ 
ceeded as to produce a machine that, up to this period, has been 
unequalled in popularity through the whole of Scotland; in sup¬ 
port of which, it may be mentioned that no less than 6151 acres 
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of com were cut by 119 machines of this make alone m East 
Lothian during the harvest of 1860. In addition to the two 
travelling wheels, this machine has also a front wheel or castor to 
guard the Tmifa over furrows and water-cutsthe finger-beam 
and platform are also hinged and folding. It is a well-made ma¬ 
chine, though somewhat heavier in draft than the preceding ma¬ 
chine, and makes a considerable noise in working, which is very 
objectionable; at the same time, it is a most useful machine for 
flmn.ll farms, and fully merits the praise it has received. Its 
price is £22. Messrs Brown and Young of Stirling have recently 
imrtATfalrftTi the manufacture of this machine. 

(c.) Kemp, Murray, and Nicholson’s machine may be said to 
have had an almost equal run of popularity in Scotland with that 
of Gardner and Lind say, having a large share of a dmir ers also in 
other countries. It is on the Hussey principle also, the improve¬ 
ments effected upon which consist in having increased the dia¬ 
meter of the driving-wheel, as well as of the off-side travelling 
wheel, which has also been made somewhat convex, to prevent the 
cutting up of the land, and lifting of the soil. The speed of the 
knife has also been increased so as to allow the horses to walk at 
an ordinary pace. An efficient leverage to regulate the height of 
cut and raise the finger-beam in passing over furrows, which can 
be easily managed by the man riding on the machine, has been 
added; as well as,a new spring leverage for putting the machine 
in and out of gear, which can also be managed by the same in¬ 
dividual. The more recent improvements, however, apply to the 
cutting apparatus, in which the finger-bar is now ribbed ox flanged, 
so as to increase the strength where most required, and prevent 
springing or bending; whilst at the same time the knife-bar re¬ 
ceives a greater freedom of action and less liability to choke, and 
the draught is considerably diminished. The knife bars are of the 
best shear steel, and the fingers made so as to prevent choking in 
a. damp grassy bottom. It cuts a width of. 5 feet 3 indues. 'When 
cut the grain falls upon a platform—made to swing on, a centre— 
and is tipped up by the raker’s foot, when it has received suffi¬ 
cient for a sheaf; which process, in conjunction with a slight 
assistance from the rake, effects a neat and clean separation of 
the grain, and a tidy sheaf This tipping-board has been recently 
much improved by being diminished in breadth, and set at a 
greater angle, which has the effect of preventing any straggling, 
and still lessening the labour of “putting off” the sheaf. Up 
to this time it has been drawn by two horses abreast, by mcana 
of ordinary chains and whippletrees, with a break for using in 
hilly districts; a pole has now, however, been introduced and 
attached at the point immediately above the wheel carrying the 
front of the machine. This pole is not rigid, but can rise and fall, 
and turn with the front castor-wheel, which is much easier for 
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the horses than a rigid pole. Among other honours reaped by it 
in 1862, was the prize medal of the International Exhibition. Its 
price is £23. This firm also manufactures a one-horse machine, 
cutting a width of 4 feet 3 inches, at a cost of £20. 

(d) Burgess <md Key —in addition to their self-delivery—also 
manufacture a manual delivery machine, which, during the past 
two or three years, has become as great a favourite on small and 
medium-sized farms, as the former is on the large ones; possess¬ 
ing, like it, the desirable combination of power, durability, 
lightness of draught, excellence of material and beauty of finish, 
which at once stamp it—a superior machine. It differs from 
some of the others of this class in being driven from both travel¬ 
ling wheels which are in advance of the finger-beam, whilst the 
castor or guard wheel is posterior to it. It takes a cut of 5 feet 
in width; the finger-beam—like some others—being on a hinge, 
which enables the whole machine to be packed in a very small 
compass for travelling from field to field, as well as allowing it to 
suit the inequalities of the ground. Besides a tipping-platform, 
it has also a conical screw “ driver,” which revolves inwards, and 
is driven simply by the weight of the com; this not only separates 
the standing from the cut com, but also draws the latter towards 
the raker, and is thus a considerable assistance in the delivery. 
The horses walk abreast, and aTe yoked to a pole. Its price is £30. 
The writer can speak most favourably of this machine as a grass 
cutter from actual experience with it; whilst its action of cutting 
and process of delivery of grain crops is admirable. 

(e.) Guthbert of Bedale was also one of the few who early com¬ 
menced to effect improvements on Hussey’s patent, producing a 
machine with which he has for several years deservedly received 
a large share of patronage throughout the united kingdom. like 
other improvers on Hussey, he increased the diameter of the 
travelling wheel, and suspended the cutting-bar by a sling , so as 
to relieve it of a considerable amount of friction, which was pre¬ 
viously found to waste much power; the speed of the knives is 
consequently much less, and the stroke much longer than in the 
original. The - drivers can alter the dip of the cutters by means 
of a screw attached to the shaft, which latter are used instead of 
a pole, to give greater steadiness of draught. One horse works 
the back delivery, and two horses the side-delivery machine. Its 
cutting is excellent, taking a width of 4 feet 6 inches, with a 
draught of 18-H- stones; and whilst its price is so moderate —£22 
—it is easy to imagine it being a great favourite with the farmers 
generally. 

(J) Trotters machine is also on the scissor-eutting principle, 
delivering the com behind by a tipping platform, and having- 
like several others—a universal hinge between the body of the 
reaper and the cutting frame, * Its great peculiarity, however; 
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consists iii a fly-wheel, which is of immense importance in steadying 
the action of the reciprocating cutters, and economising the power 
hy retaining it in momentum. It is fitted with two travelling 
wheels of large diameter, which faciliate its transport; and it is 
an interesting fact, not generally known, that this was the first 
machine af the kind to which two travelling wheels were applied. 
It has also a small castor wheel for carrying the finger-heam over 
obstacles and inequalities of the land; whilst it can be backed 
with the greatest ease, without the cutters working,. For un- 
drained land or ridge and furrow, the writer prefers it to any other 
manual delivery reaper yet introduced. Its price is <£26,10s. 

(g) Jack arid Son of Maybole commenced the manufacture of 
reapem in 1859, by improving upon Hussey's pattern; since which 
period, by annual additions, they have so far succeeded as to have 
established a reputation as the makers of one of the best machines 
of the day. Their improvements have been chiefly in detail, which 
have all conduced to furnish a machine of extremely light draught, 
and at the same time of sufficient strength. It takes a cut of 5 
feet 4 inches in width, the corn being delivered at the back, by 
the conjoint action of the raker and tipping-platform. A large 
castor wheel runs in front of the machine and immediately behind 
the horses, which is of service in assisting the turning of the 
machine on the headlands, as well as in regulating the height of 
cut. Its price is <£24. 

(h.) Brigham and BicJcerton’s “ Buckeye ” reaper has now be¬ 
come a name familiar to the agriculturists of the north of England 
and Scotland; whilst the rapidly increasing number of machines 
which have been annually sent out since its introduction in 1860, 
is at once significant of its great utility and the satisfactory re¬ 
sults obtained from it:— 


In 


1860, there were 16 machines sold of this make. 

1861, 69 „ „ 

lees, „ 194 ; 


This is also on the Hussey plan, with a hinged cutting-bar and a 
hand-lever to raise it, with also a platform of the ordinaiy form. 
It is of unusually light draught, and exceedingly portable; the 
only objection to it in the opinion of the writer being, that some 
of its parts are almost too fine for heavy and strong work. This 
however, is now being remedied by the makers substituting’stouter 
material where required. It is made for any width of cut, from 3 
feet 8 inches to 5 feet 2£ inches, at a price varying from £23 to 
£26. The recent improvements effected in this machine consist 
in having lengthened the cutting-bar for com to 5 feet 2 j inches • 
and as it is a combined machine, a separate cutting-bar of 4 feet 
8£ inches is also provided for grass cutting. In add it io n to this 
a new lever for raising the cutting-bar has been lately adopted. 
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(i.) Wood's machine, though at one time much admired, is not 
so popular at the present day, owing, it is presumed, to the in¬ 
ferior quality of the material of which it is constructed, the iron 
evidently being of a different composition to our English iron. 
The writer of this having extensively used one of these machines 
for grass-cutting (a combined reaper and mower), his experience 
compels him to speak thus of its construction, having found a great 
difficulty in welding the iron with English iron in case of a break¬ 
age. At the same time it has many good points to recommend it, 
—the chief of which is its lightness of draught; it has a reel also 
—a somewhat unusual feature in a manual-delivery machine—to 
assist the delivery. It will cut a width of 4 feet 10 inches, and 
its price is L.35. An attempt has been made to convert this into 
a self-sheafing machine, but so far without success, 

(/.) Wray's machine is on the Hussey principle also, but driven 
by a patent worm shaft, and though very simple and quiet in its 
working, as compared with other machines driven by multiplying 
wheels, and consequently likely to attract the favourable attention 
of the non-mechanical farmer, it is mechanically a mistaken idea ; 
being both a waste of power, and a source of great wear and tear. 
It takes a 5 feet cut, and costs L.22. 

(k.) Samuelsoris “ Patent Eclipse ” is a one-horse machine, and 
remarkable for its simplicity of construction, lightness of draught, 
and moderate price. There is an entire absence of gearing about 
it, the driving wheel by means of a level pinion communicating 
the motion direct to the knife. It has also a tipping platform, 
and its price is only L.16, 16s. Samuelson also manufactures a 
two-horse machine of no mean merit, at a cost of something over 
L.20. 

* It may not be out of place here to remark that the machines in 
the above class—in fact all machines on a clipping principle— 
come under the category of Grass Mowers, and are ordinarily used 
as such; a special mention of them, however, under this head, 
does not come within the province of the present report. 

In addition to the foregoing detailed description of some of the 
most popular reaping machines of the day, many others of less 
notoriety—-though of great utility—might have been noticed; 
however, the writer presumes that what he has already given will 
suffice to meet the requirements contained in the conditions for 
this report; he will therefore proceed by offering a few remarks 
on “ The Record of the principal Trials of Reaping Machines.’* 

Assuming that the trials which have taken place within a com¬ 
paratively recent date, will alone be of any value or service to the 
pulilic, the writer proposes to commence with the year 1851—the 
period when the Reaping Machine may be said to have first fairly' 
attracted the attention both of fanners and manufacturers, and to 

TRANS.— JANUARY 1864. M 
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have taken its stand as an indispensable supplement to the imple¬ 
ment yard of the British farmer. 

(a.) 1851.—The first trial to which the writer will refer, was one 
that took place at liptree Hall, under the patronage of the Royal 
Commission of the Exhibition of 1851, where the Council Medal 
was awarded to McCormick's machine — Hussey's machine 
neither meriting nor receiving such distinction. Mr Pusey, in 
drawing up the report of this trial, thus alludes to it:—“ It cut 
the wheat about 8 inches from the ground with the utmost regu¬ 
larity, at the rate of 1£ acres per hour; it was light work for the 
horses, though somewhat severe for the raker After remarking 
on the economy and advantage of using the reaper, he concludes by 
characterising it as "the most important addition to farm ma¬ 
chinery that has been invented since the thrashing machine took 
the place of the flail.” (5.) The writer of this essay had also an 
opportunity of witnessing a trial of this machine during the same 
year, at Hackthorpe Hall, on the Earl of Lonsdale's estate in West¬ 
moreland, in the presence of a large concourse of farmers, who 
universally admitted its capabilities. 

(e&.) 1852.—At the meeting of the Koyal Agricultural Society at 
Lewes, the Judges awarded the first 'prize to a Hussey machine, 
manufactured by Garrett,’ “which did its work with remarkable 
precision,” under circumstances (dry hot wea%er) most 
favourable to its action; wlffisfyM'Cormioks machine W&& placed 
second. (&) During this year, other trials of importance tofck place, 
smfy as that of the Royal Agricultural College at Cirencester, which 
lasted several days, during which upwards of 100 acres of grain were 
cut, and resulted in favour of McCormick's machine, (c.) At the 
Yorkshire Agricultural Society’s trial at Sheffield, M'CormiQk 
was again victorious; as he was also at Driffield—the Judges ob¬ 
serving that “as regards power, speed, efficiency, and apparent 
durability, McCormick's machine was far superior to Hussey's.”. 
(A) At the Cleveland Agricultural Society at Guisborough, 
Garrett's Hussey carried away the prize of 20 guineas, leav¬ 
ing McCormick, Dray, Wray, and an original Hussey— com¬ 
mended . (&) At the Highland Agricultural Society's meeting at 
Perth, the prize was awarded to B§lFs in preference to any of the 
above. 

1853.—At the Royal Agricultural Society’s trial at Gloucester, 
there were twelve competitors in the class of reapers, including, in 
addition to those above mentioned, two with automatic delivery. 
Out of this number, six were selected for an adjourned trial at 
Pusey, at a later period of the same year, when Crosskill's Bell 
was placed first, with the McCormick and Hussey respectively 
JdgJdy commended and commended; the Judges remarking a 
decided improvement in the working of these machines over last 
year. 
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1854.—At the Lincoln meeting of the Royal Agricultural 
Society, Mr Hamond reports an improvement in the manufacture 
of reapers generally, and gives a preference to Dray's Hussey, with 
a tipping-platform and back delivery. He considers side-delivery. 
in swathe a great desideratum, but does not regard it as satis¬ 
factorily accomplished by Bell, owing to the excessive horse-power 
required. 

(a.) 1855.—The trial of the Royal Agricultural Society was this 
year adjourned from Carlisle to Leigh Court, near Bristol, at which 
the writer was present. Burgess & Key's screw-delivery (attached 
to McCormick's machine) made its d4but here, and fairly distanced 
all competitors, receiving the first prize , and the high commend¬ 
ations of all who saw it at work. The second prize was awarded 
to an improved Hussey, by Palmer of Stockton, in which the 
delivery was effected at the side by means of small radiating rollers 
fitted at intervals on the platform, and which were of considerable 
assistance to the raker. Dray was highly commended. More 
rapid strides had been made jn the improvement of reapers during 
this year, than had ever before been noticed 

(6.) At Stirling, N.B., Crosskill's Bell and Dray's Hussey carried 
off* the honours in their respective classes. 

(e.) The Paris Exhibition also afforded on occasion for the trial 
of reapers, which came off at Trappe, and resulted in M'Cormick 
receiving the “ Grand Medal of Honour ” The time occupied in 
cutting a given quantity of grain, stood thus:— 

M*Cormick cut 2000 metres in 17.00 minutes. 

Manny’s „ „ 27.36 „ 

Atkin’s „ „ 27.69 „ 

Dray’s „ „ 31.11 

1856.—The Royal Agricultural Society held its trial at Boxted 
Lodge, when the L.50 prize money was divided as follows:— 

* j£20 to Crosskill’s Bell, for general harvest purposes. 

£l5 to Dray’s Hussey, for reaping wheat crops. 

£15 to Burgess^ Key, for general purposes. 

The ^position of Crosskill and Burgess and Key were thus re¬ 
versed ; but although this was the result of this particular trial, 
the decision did not appear to be endorsed by the English public, 
who had evidently taken a great fancy to the screw delivery, from 
its satisfactory appearance at Leigh Court. Since the previous 
year, however, Crosskill had substituted in his delivery gutta¬ 
percha bands instead of the endless web, which tended greatly to 
reduce the friction and diminish the draught: there was no other 
great improvement. 
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Name of Exhibitor.-. 

Time at wort/ 

Quantity reaped. 

Dray’s Hussey, .... 

hours. 

1 

, 

' mins. 

40 

acre. 

1 

roods, polos. 

2 27 

CroskilTs Bell, . . • 

2 

5 

1 

2 23 

Burgess & Eey, . 

1 

53 

1 

1 16 


1857. Salisbury being the place selected for the Royal Show 
of this year, the trial of reapers also took place here, when the first 
prize ‘again reverted to Burgess and Eey; the second to Crosskill’s 
‘Bell;’ and the third to Lord KinnaircL• Commendations were 
also appended to three other (sheaf-delivery) machines; the feel¬ 
ing of the public this#year evidently being much,in favour of 
$wa£ke delivery. . 

1858. No trial of reapers under the auspices of the Royal Agri¬ 

cultural Society came off this year, neither were there any others 
of much importance. . • ■ 

1859. Again ‘The Royal' had ne trial; therefore,the results 

this year obtained are from trials, which took ph^ under Jess 
important^atroftage* (a.) JsMimg w68$j£ia& of thr*lfeBicheOTer % 
and Iiverpool^SoiH^j which -was held'fo mean rise latt&$plac& t 
resohfedtin favour of -a Wood’s machine—three pTOers^of su^riar 
m£ke »E#«ne of Dray’s also competing. - _ ‘ * 

(6.) An important trial near’Paris tobk place early in the har¬ 
vest of this year, where—r * * » 

. 

The First prize of £40 and Gold Medal was awarded to Burgess & Key. 

... Second ... £20 and Silver Medal ... ... Cranston's “ Wopd.” 

... .... £l% and Bronze Medal ... „/ Bobgrts & Co. 

(raris), for Manning’s reaj>er., 

During this competition it was observed tH^ the superiority of 
Burgess and Key's m&chiae was unqu^onalm' 

(c.) At the north Northumberland trijd at Bilton, under most 
unfavourable circumstances, the first prize was divided between 
two of Burgess and Key's machines, whjlst the second prize went 
to Cuthberfc and Stokoe. 

(a.) 1860. The trial of the .Boyal Agricultural Society took 
place this year at Canterbury, where several of the best known 
machines came forward; the award, however, quite reversed the 
decision of previous years, by the first prize being* given to Cuth- 
bert’s Hussey, and the second to Burgess and Key. 

(6.) At the Dumfries trial of the Highland Society, the machines 
were arranged in two classes—viz., self-delivery and manual Mti- 
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very —in the former, the prize was awarded to Lord Kinnaird; 
arid in the latter, the first prize went to Gardner and Lindsay, the 
second to Jackson, and the third to Trotter. 

(c.) At the North Lincolnshire trial, near Horncastle, Cuthbert’s 
was placed first, whilst Wood’s, Spencer of Doncaster, and Burgess 
and Key, were also competing. 

(d.) At the Yorkshire Society’s trial at Pontefract, no fewer than 
eleven reapers made their’appearance, including Spencer’s, Wray’s, 
Cuthbert’s (three), Cranston’s,Wood’s, Kearsley's, Bamlett’s, Coates’, 
Beckwith’s, Heugh’s, and Burgess and Key’s—the Judges awarding 
th e first prize to Cuthbert, and the second to Beckwith ; whilst the 
general feeling of the public seemed also to be in. favour of small 
and cheap machines. ^ ' 

(e.) One of the most interesting and important trials of this year 
took place at' Longniddry, in East-Lothian, When ten machines 
came to the mark* The following is the time Occupied hy each 
machine in butting an acre 



As a result of this, the first prize was awarded to No. 7 (Gardner 
and Lindsay)", arid the second between Nos. 3 and 6—viz., Messrs 
Kemp, Murray, and Nicholson, and Mr Baird—the Judges observ¬ 
ing that, of the self-delivery reapers, Crosskill’s Bell did its work 
most satisfactorily' 

„ (/.) At the nofth Northumherland trial, Cuthbert won the first 
prize, and Gardner and Lindsay the second . 
i- (g.) At the International trial of reapers near Goes, in the Nether- 
larid^ the following were the awards 


Fiyst prize of 500 florins to Burgess and Key’s machine. 
Second ... Gold Medal to Cuthbert’a 
Third ' ... Silver Medal to Wood’s 

♦ * ' * * 


(A) In .addition to the foregoing, it may he interesting to give the 
following t&hte from the 'North British Agriculturist,’ showing 
the quantity of grain cut by machines in East-Lothian alone dur¬ 
ing 1860:— # 
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Makers of Machines. 


Gardner and Lindsay, 
Bell, . . ... 

Burgees and Key, 
Halfiday, . 


Dray, 

Wood, 

Goodlet, - 
Wight, . , . 

Various (Longuiddry trials) 


Number 

Acres Cut. 

of 

Machines. 

Wheat, 

Barley. 

' Oats. 

119 

27914 

1586 

16684 

16 ‘ 

237 

1784 

2674 

11 

174 

67 

104 

7 

128 

594 

107 

2 

26 

17 

10 

2 

118 

.— 

14 

1 

38 

304 

— 

1 

16 

—■ 

6 

i; 

— 

— 

8 

— 

4 

2 

15 

160 

35314 

19404 



(a.) 1861.—At the trial at Leeds, the Koyal Agricultural Society 
acted wisely in dividing the machines into various classes, accord¬ 
ing to’their special adaptation. In the class for self-delivery ma¬ 
chines, were found those of Lord Kinnaird, Messrs Prentice, Cran¬ 
ston, Hillard, Crosskill, and Burgess and Key. Of the combined 
machines (grass-mowers and reapers), Cranston and Burgess and 
Key were the only exhibitors; whilst of those with manual delivery 
might be noticed, the machines of Beekwi|h, Cranston, ^Burgess 
and Key, Cuthbert, Sawney, Brigham arid 3ickerton, Coates, 
Picksley and SinJs, and Spencer. The trial was adjourned from 
the time of shew till harvest, wh&n after a severe competition at 
Garforth; the Judges made the following awards 


Self-delivering machines, 

Manual-delivery machines, < . 
Combined machines, '* . 


( £14 to Crosskill’s Bell. 

{£ 6 to Burgess and Key. , 
) £ 6 to Picksley and Sims. 

( £ 4 to Cuthbert. 

3STo award. 


The most remarkable feature during this trial, was the improve^ 
ment noticed is Crosskill’s BeU, it being now made for three 
horses, with a width of 8 feet 3 inches, and, at ttte same time, 5 
cwt. lighter in weight, thus" reducing the draught, and also lower¬ 
ing the price to i?37. In this case, however, the land and crop 
were specially favourable to the propelling machine, the former 
being level, with few water-farrows, and the latter strong and 
stiff. The following is a table of results obtained in the trial of 
reaping machines at Garforth, near Leeds, August 23,1861 
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(&.) One of the most important trials of the year took place at 
Tester, under the auspices of the United East-Lothian Agricultural 
Society, when the following was the decision of the Judges:— 


Bach-delivery Two-horse Machine. 

1. <£10, Mr Thomas Haliiday, Haddington. 

2. £ 7, Gardner and Lindsay. 

3. £ 5, Hemp, Murray, and Nicholson. 

Bach-delivery One-horse Machine. 

1. £10, Bamlet, Yorkshire. 

2. £ 5, Cuthbert, Bedale. 

The*appended table taken from the ‘Scottish Farmer/ shows 
the time occupied by each machine:— 


'Names of Exhibitors and Makers. 

Time the Mach 
$ acre of Oats. 

ines took to cut 
i acre of barley. 

J. Drummond,. 

J. Pringle (Samuelson’s two-horse), 

J. Pringle (Samuelson’s one-horse), 

Gardner and Lindsay,. 

W. Gray (Gardner and Lindsay,).... 
Kemp, Murray, and Nicholson, . 

Brigham and Bickerton,. 

B. Baird, ........ 

W. Beid Clune (Jack and Son), .... 

Shott’s Iron Company,. 

T. Cowie, . . 

Hears (Cuthberfc’s one-horse), .... 

J. Dudgeon (Cuthberfc’s two-horse) 

P. H. Hume (Bell’s),. 

J. Muirhead,. 

James Begbie (Bamlett’s one-horse), . 

Thomas Haliiday,. 

J. M. Bussell (Kemp, Murray, and Nicholson), ■ . 

Honrs. Min. 
Broke down. 
0 58 

1 0 

0 57 

0 47 

0 45 

0 57 

1 7 

0 50 

1 0 

Broke down. 
0 45 

1 2 

1 15 

0 40 

0 37 

• 0 49 

1 0 

Hours. Min. 
Broke down. 

0 51 

1 16 

0 39 

0 89 

0 43 

Not counted. 

0 40 

Retired. 

0 0 

0 0 

0 52 

1 10 

Retired. 

0 38 

0 40 

0 33 

Knife broke. 


(o.) At Shiels, near Ayr, considerable interest was excited by a 
trial in which no less than thirty-three machines were entered for 
competition, the result of which was, that the first prize was 
awarded to Jack and Son of May bole, and the second to Wallace 
of Fenwick—both improved Husseys. 

(d.) At the Dunfermline competition, the first prize was won 
by Kemp, Murray, and Nicholson. 

(e.) At the north Northumberland trial, Burgess and Key were 
placed first, with their combined machine, and Trotter second. 

(a.) 1862.—An interesting competition took place this year at 
Monkton Hill, Ayrshire, where twenty-nine machines were entered 
and twenty actually started, with the following results:— 


lat prize to "Wallace’s machine. 
2d ... to Jack & Son’s do. 

3d ... to Brawn & Young’s do. 


4th prize to Jack & Son’s machine. 
5th ... to "Wallace’s do. 


(5.) At a private (not competitive) trial held at Wester Cowden, 
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originated by Mr Wilson, for the purpose of ascertaining the com¬ 
parative draught of several machines by means of the dynamo¬ 
meter, the following results were obtained:— 


No. 

Name. 

Width 

of 

Knife. 

Empty 
out of 
gear. 

Empty 

in 

gear. 

Gutting 

wheat. 

.Actual 

width 

cut. 

1 

2 

3 

4 

5 

6 

Wallace,. 

Kemp, Murray & Nicholson,. 

W allace (drivenby an arckimedian screw), 

Bell,. 

Brigham & Bickerton (Buckeye), . 

ft. in. 

5 3 

5 3 

5 3 

6 6 

4 8 

6 6’ 

cwt. 

P 

2 to 2 A 

1 to 1£ 
2 

cwt 

cwt. 

21 to 2| 
2 J to 3 

4 to 41 
24 to 

4$ 

ft. in. 

4 10 

4 10 

4 10 

6 0 

4 4 

6 6 


(c.) At the Union Agricultural Society’s trial at Dumfries, the 
machines were classified into (1) reaping machines, (2) combined 
reapers and mowers, and (3) mowing machines, when, after two 
days’ trial, the results were as follows:— 

, 1 . Reaping Machines. 

Best to>horse reaper, Messrs Jack & Son. 

Best orae-horse reaper, Mr M‘Cutcheon (Bamlett’s Patent.) 

2. Combined Machines . 

Best two-horse machine, Mr Bamlett. 

Best one-horse machine, Messrs Brigham & Bickerton. 

3. Moioing Machines. 

Best two-horse mower, Messrs Brigham & Bickerton. 

Best owc-horse mower, Mr M'Cutcheon (Wood’s). 

(d.) At the North Lancashire trial of reapers held at Preston, 
out of 18 machines entered for competition, 7 were actually tested, 
including two with self-acting sheaf-delivery—viz., McCormick’s 
and Samuelsou’s, and five with ordinary manual delivery apparatus 
—viz., Cranston’s (Wood’s), Gardner & Lindsay, Brown & Young, 
Dray, and Picksley & Sims. The first prize of a silver medal and 
£15 was unhesitatingly awarded to McCormick’s Automaton 
Reaper, and the second to one of the Scotch manual-delivery 
reapers, (e.) A similar honour was also conferred on McCormick, 
the result of a trial at Norwich, about the same period. 

With regard to the question of comparison of the expense of 
reaping grain by the various systems of sickle 3 scythe 1 and machine, 
the writer is able to speak very confidently in favour of the latter, 
after five years’ experience, during which period he has cut with 
owe machine upwards of 1200 acres of different kinds of crops, 
exclusive of a large quantity cut for his neighbours. Previous to 
the use of a reaping machine, the cutting of wheat on this farm 
cost as follows:— 

(Formerly) By hand-labour. , 

The reaping, binding, and stooking of wheat from 11s. to 15s. per acre. 

Mowing, binding, and stooking of wheat, about 8s. 

(Now) By machine. 

Cutting df wheat. Is. 6d.) 5s. 9d. per acre, exclusive" of wear and tear, 
Binding and stooking, 4s. 3d .) interest on capital, &c., &c. 
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The above has reference more particularly to the harvesting of 
wheat; hence all other crops cut by hand will ]be in due propor¬ 
tion. But whilst the cost of cutting oats by sickle or scythe will 
be proportionably and considerably less than .wheat, no difference 
can be made in the cost of cutting these crops by a machine, in¬ 
asmuch as the same staff is required for the cutting, though, in 
some cases, oats may be more expeditiously taken up and stooked 
than wheat or barley. On this farm the corn, which is cut by a 
matke-delivery machine, is taken up by women using long¬ 
toothed rakes, each of these requiring a boy preceding them to 
make bands, and a man following to bind and stook, which gang 
can take up, on an average, 1^ acre per day, at a cost of 4s. 3d. 
per acre. It will be evident, however, to every one conversant 
with the variable kinds of crops with which the reaping machine 
has to cope, that there must be a necessary and considerable 
difference in the cost of cutting as well as of taking up the com¬ 
as, for instance, where circumstances admit of a heavy crop being 
cut in one direction only , one half of the time of both men and 
horses is wasted by having to return empty. Taking, however, the 
cost of cutting, binding, and stooking all our grain crops—one 
with another—at 11s. per acre by manual labour, we find a saving 
at once of from 30 to 40 per cent by the use of a reaping machine; 
and this opinion seems to be indorsed by the experience of our 
leading agricultural authorities on this subject — such as Messrs 
Wilson of Islington Mains, Hunter of Thurston, Hope of Fenton 
Bams, Wilson of Wester Cowden, and others, who have kindly 
come forward and recorded, for the public benefit, in addition to 
their valuable opinions, the expenses of their harvest operations. 
The experience, however, of the writer with regard to the saving 
accruing from the use of reaping machines would lead Mm further 
to observe— 

(a.) That a swathe-delivery reaper takes the place and does the 
work of ten good mowers on average corn. 

* $>-} That a manual sheaf-delivery reaper, does the work of from 
sfotem to twenty reapers with sickles. 

' (u) That a sheaf-delivery reaper with automaton rake does the 
work of thirty reapers with sickles. 

As to the much-vexed question of the delivery of the corn— 
whether in the form of a swathe or sheaf—the writer does not pro¬ 
pose offering an opinion, preferring to leave it an open question, 
to be settled by each individual farmer according to the circum¬ 
stances under which he is placed as to climate, extent of farm, 
size and form of fields, available labour, and suchlike; inasmuch 
as in a climate of so variable a nature as that of Britain, no mi- 
versed system could possibly be recommended with advantage. 

But apart from the actual pecuniary saving to the fanner by 
the use of a reaping machine, in reducing the expense in the har- 
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vesting of his crops, whilst his labourers are at the same time 
receiving fair wages, there are other advantages which must not 
be overlooked. Not the least of these is in the performing of the 
work at a proper time and in a superior manner, with the ordinary 
staff of labourers employed on the farm;—in the saving of com 
from shaking;—in an increase of the quantity of straw by low 
cutting;—expedition in the general routine of harvest operations; 
—the more rapid process of drying, and consequently acquiring 
the necessary condition for stacking in a much shorter space of 
time than by the old system, thus lessening the risk of injury 
from unfavourable atmospheric influences. 

But whilst the farmer is thus no longer subjected to the super¬ 
cilious and intolerant behaviour of bands of unscrupulous reapers, 
he ought not to consider the reaping machine as an absolute sub¬ 
stitute for, but rather as an efficient aid and addition to, his ordi¬ 
nary available staff, at a season of the year when manual labour is 
most expensive and horse power cheapest; for instances will ever 
exist—either from excessively small farms, which cannot afford a 
machine, or from laid and twisted crops—where the sickle or 
scythe must be called into requisition. Too much, therefore, 
ought not to be expected from the reaping-machine; and where it 
is employed, care should be taken that the previous preparation 
and treatment of the land be such as will allow it to work to the 
greatest advantage. Such preparation should consist in the thorough 
drainage of the land and subsequent levelling of the surface, in 
the abolition of wafer-cuts and furrows, as well as of large stones, 
and in properly finishing the process of cultivation by rolling, &c. 
By a careful observance of these few points, the chief obstacles to 
reaping by machinery will thus be removed. 


ON THE CULTIVATION OF THE CARROT. 

0 * 

By John Stjev.enson, GarraUan, Cumnock. 

[Premium—The Medium Gold Medal.] * * * 

The carrot, as a field crop, occupies the same place in the rota¬ 
tion as the potato and turnip, but is sown to a much more limited 
extent. Its culture, as a fiehi crop, requires a greater amount of 
carefulness in the preparation of the soil, and it is only on cer¬ 
tain kinds Of soil where a remunerative crop can he obtained. 

The most suitable kind of soil for the carrot is a deep sandy 
loam: it will not succeed on a clay or gravelly soil, especially 
if the former has a stiff retentive subsoil If this soil,is not 
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naturally deep, it requires to be made artificially so by means 
of deep-ploughing and subsoiling. The carrot succeeds very well 
as a field crop on newly-reclaimed moss, from its long fusiform 
root, which grows entirely under the grornid; it requires the sou 
to be loosened, by the plough or otherwise, to the depth of from 

12 to 14 inches. „ ^ * 

The carrot is generally cultivated in the field after a crop ot 
oats, although I have raised a crop of 26 tons per acre on old 
lea, having paired off the sward about 3 inches thick, laying it 
flat in the bottom of the trench, and turning the land over it 
to the depth of 16 inches, in the month of November, previous 
to cropping, allowing tbe spadefuls to rest on the one end on 
turning it over, so that the frosts in winter might better penetrate 
the ground. In the month of April the land was in fine con¬ 
dition, requiring once grubbing only to put it in order , for drilling. 
The land was of a rich deep earthy loam, with open subsoil. The 
trenching of the above-mentioned land cost £5, 18s. per acre. 

On light sandy loam the best system of cultivating the carrot 
in the field is to apply the manure on the stubble in the begin¬ 
ning of November, and plough it in, applying artificial manures 
at time of sowing; but on heavy soils it has been found to be 
more profitable to plough the land in the beginning of November 
to the depth of 10 inches, and apply the manures wholly at seed¬ 
time. When the dung is applied in November and ploughed in, 
the land retains the wetness much longer in spring, and is more 
, difficult to get into a fit state for the proper reception of the.seed, 
especially if the climate is cold. I have mentioned a few items 
of practice which have to do with the extensive cultivation of sd 
valuable a crop as the carrot. 

On light sandy soils in some districts the carrot is growii in 
the field without forming the land into drills, when the manure 
has been ploughed in during winter, by making ruts 6 inches 
dpp and 26 inches apart; applying artificial manures at 
timer of sowing. But great care has to be taken by this system 
not to allow the artificial manures to come into direct contact 
? Vuth the seed. To prevent Jbhat, a light harrow should be passed 
over the land after the manures have been sown, and before deposit¬ 
ing the seed into the ruts. After the harrow has gone over the 
land the seed may be sown by the hand into the ruts, passing the 
light harrow over the land again—rolling afterwards; but the 
more common and better practice of cultivating the carrot in 
the field' is to form the land into drills, as will be afterwards 
described. 

The best kind of manures for the carrot is horse-dung, at least 
one, yeaj did before using it to the crop, as will he seen from the 
following experiment:—The land having lain in the fallow state 
all winter, and until the beginning of April, when the cultivation 
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of the land may be said to begin. Ploughing and subsoiling to 
the depth of 15 inches, grubbing and harrowing well and gather¬ 
ing all weeds and stones carefully off. Attention to the cleaning 
of the land before putting it into drills saves a great amount 
of expense and labour during the summer. After this process 
has been neatly gone through, the roller should be passed, over 
the land before drilling it, so as to smooth the surface. 

The land Should now be in a good state for forming into drills, 
which should be done by the double mold, the drills formed 26 
inches apart and 16 inches deep from top of drill to bottom; as 
it is of great advantage to the successful growth of the carrot in 
the field to have the drills formed deep. If the land is not 
thoroughly dry when drilled, it should be allowed to dry a day 
or more, so that the carting of the dung may not damage the 
land. 

The quantity of dung applied to the acre may be from 30 to 
40 cartloads, of about 10 cwt. each, according to the state of the 
soil, besides artificial manures, as the carrot cannot be too richly 
manured. Having been in the habit of applying 35 cartloads of 
dung and about 500 gallons of tank-urine, 4 cwt. of Peruvian 
guano, and about 6 cwt. of common salt per acre, in the following 
manner:—15 gallons of urine are poured on each cart after 
the dung has been filled into it. This causes it to be in a soft 
and saturated state. When spreading in the drills great care 
must be taken not to allow the least lump of dung to remain 
unbroken, for when the carrot root comes in contact with it, it 
causes the carrot to split or fork at the bottom, and renders them 
i not so valuable for many purposes. 

After the dung has all been neatly gone over as above described, 
and before applying the artificial manures, the drills should 
receive one turn with the common harrow, so as to bring the arti¬ 
ficial manures in closer contact with the seed; as the drills 
being formed’at such a depth the carrot requires the aid of the 
guang to support it until the root reaches the dung. As soon as 
the guano and salt is applied (the latter is a great means of 
destroying worms), the drills should be split immediately with 
the double-mold-plough, and as deep as when drilled. 

* Prom the 20th‘April to the end of the month is the best time 
for. lowing the carrot; if sown sooner it often suffers front frost, 
and. also has a tendency to cause them to run to seed. About 
eight days before intending to sow, the carrot seed should be 
mixed with as much sand as will cause it to sprout-beeping it 
/always in ,a damp state, and whenever it is observed to be chip¬ 
ping, spwing must be proceeded with immediately. 

The quantity iSOwn per acre is from 8 to 10 db.,^ and in 
some cases mofe, just according to the quality of the seed. The 
carrot seed is often of inferior quality; when known tp be so ; I 



152 


CULTIVATION OF THE OABROT. 


sow about \ lb. mangold-wurzel and \ lb. white turnip-seed per 
acre along with the caxrot, and have found this to be of great 
advantage. 

The carrot is often of an irregular braird when the season is dry 
and the land not reduced to a fine mould. The mangold forms an 
excellent substitute, and the white turnip brairds readily. The 
insects, which are not few, take to the turnip, which often saves 
the carrot from their ravages. As I have not se$Q to my mind a 
properly constructed machine for sowing the carrot seed, I pass 
the turnip sowing-machine along the drills with the coulters down: 
this fonns a rut about 2 inches deep and 2J broad in the bot¬ 
tom, depositing the seed by the hand into the rut; and, to insure 
regularity of sowing, the drills must be counted, and the seed 
intended to sow each drill measured, so that a whole acre may be 
sown exactly alike in thickness. Three men will sow about 2| 
acres per day. After this the sides of the ruts should be 
raked in by light iron rakes — a roller of a concave form 
should then be passed over the drills, leaving the surface quite 
smooth. 

The varieties of carrot sown in the field are generally the com¬ 
mon red ALtringham, the superb long red Altringham, and the 
white Belgian. The common red Altringham is rather a coarse 
variety; of an irregular shape, and not of a bright red colour. iFrosm 
11 to 14 tons per acre is considered a full crop. 

The superb long red Altringham is a first-class saleable carrot. 
It is of a fine rich deep red colour, long and very clean, with a 
comparatively small heart and shaw at crown. It grows a little 
* above the ground. A crop of from 15 to 20 tons per acre may be 
considered a large crop. 

The white Belgian is a very good carrot for feeding horses. It 
does not grow long; thick at crown; tapering quickly at bottom; 
and grows wholly under the ground. Of course, larger crops 
have been raised, with all the different varieties, than I have stated; 
but from 12 to 16 tons per acre is considered a good crop of .the 
wl^te^Belgian variety. 

All the above varieties of the carrot are natives of Belgium; 
are grown there in the field; sown broadcast; singled out by the 
hand This in Scotland would be considered a slovenly system 
of cultivating them as a field crop. The carrot is well suited for 
the climate of Scotland; and can he profitably raised on suitable 
soils. 

The carrot seed used in Scotland is mostly of English growth; 
but there are large quantities imported from Holland. Any far¬ 
mer can easily raise it, if situated in a dry c limat e, and selecting 
carefully the finest roots; inserting them into a convenient piece 
of ground in the end of October—some prefer the beginning of 
March; planting them out in rows at 28 inches apart, covering 
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the crowns with about 2 inches of earth; grubbing and cleaning 
them well during the summer. The seed will be ripe in the 
autumn. In gathering the seed, great care ought to be taken to 
select the ripest and best-looking plants. The yield may be ex¬ 
pected to vary from 2 to 5 lb. per square fall. 

In about 20 days after sowing the carrot-seed, the plants will 
be putting forth small leaves about 1\ inches high, and getting 
the peculiar caTrot shaw. Through the month of June grub¬ 
bing, scuffling by the hand-hoe, weeding, and singling should take 
place; singling them out to the distance, at first, of inches 
apart in a zigzag form, leaving, where any vacancies occur in 
the braird, a healthy plant of the mangold. If white turnips 
axe sown amongst the carrot, they should all be pulled at first 
weeding. After they have all been gone over in the manner as 
above described, the weeds must all be gathered from between the 
rows and carried off. The expense of the first weeding and sin¬ 
gling will be from 10s. to 15s. per acre, according to the state of the 
land. The space between the drills will now be very much beaten 
down by the trampling amdhgst them when weeding, &c.; the 
grabber should be passed through them to the depth of 8. inches, 
and/if the" season is wet, or the land of a wet description, the 
double mould should follow, pressing the loose earth up into the 
roots of the carrot, as near as possible, taking care not to crush 
and injure them. When the carrot is at this stage, some prefer 
applying top-dressing. This, as far as my experience has gone, 
never paid so well as when applied farther on in the season, when 
the carrot is making the greatest progress in growing, from July 
to September. 

They should now be allowed to remain in that state until the 
end of July, when grubbing, scuffling with the hand-hoes, weeding 
and singling to the proper distance, should be proceeded with, 
taking out every alternate carrot, keeping it always in view to give 
a preference to the healthiest-looking plant, thus making the dis¬ 
tance at 5 inches apart. This is considered a better system than 
singling out to the proper distance at first weeding, because it has 
a tendency, when pulling out every alternate carrot, to loosen th 4 
soil around the remaining plants, and allowing them to Spread 
out more freely to a much larger size than when the’ soil to all 
solid around them; and I also find, in an ordinary good $#dp of 
carrots, the thinnings are worth about the expense of the weeding 
and singling this time for stock, which will cost from 18^0,12% 
per acre; at this the last singling and Weeding, if any l^tne 
carrot ro ois have appeared where the vacancies wefe'at fcrst,1;hin- 
nings, the mangolds should be removed, as in all kinds of green 
crop one variety, grown together, is the most profitable crop if it 
can be obtained, and it has the best appearance. 

When top-dressing is to be applied, it should be done now by 
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the hand, spreading it carefully into the crowns of the carrots, right 
on the top of drills. Grubbing after between the drills, then fol¬ 
lowed by the double mould, pressing the earth up into the crown 
of carrot as near so as not to injure the shaws. As to the kind 
of top-dressing applied, guano has been found to be the best, ap¬ 
plying from 2 to 4 cwt. per acre. Care must always be taken to 
apply the guano, when top-dressing the carrot, when rain is about 
to fall, if that can possibly be done. In the following experiments 
I applied, on the 26th July, a top-dressing of Peruvian guano, at 
the rate of 2 cwt per acre. 

The cultivating of this crop may be said to be now nearly fin¬ 
ished. Prom the beginning to the end of October is the proper 
time for raising the crop, as by getting the least frost it is injured, 
and liable to decay during winter. But if properly taken up and 
stored, they can be kept quite fresh until the month of June. 

In raising the crop the drills should be loosened by means of a 
grape, at least 10 inches long, with the prongs quite straight. It 
should be introduced perpendicularly, and at least 6 inches from 
the crown of the carrot, and pressing it up gently, so as not to injure 
the root. In pulling out the root by the hand, care must be taken to 
pull them upright, as the least twist causes them to break, and ren¬ 
ders them not so valuable. In cutting off the shaws, care must be 
taken not to injure the crown, keeping at least one inch free 
of it. In storing, the best and simplest method is to place 
them in pits of 3 feet broad at bottom, feet high, tapering in at 
the top to the length of one carrot. In placing the carrots in the pits, 
they should be laid out-and-in neatly to the broad side of the pit, 
putting about 1 inch of fine sand into every 6 inches deep of car¬ 
rots in the pit. The cost of raising and storing will be from 25s. 
to 30s. per acre. 

Having described, very briefly, the whole process of the culti¬ 
vation of the carrot as a field crop, I shall now give, in the follow¬ 
ing experiment, a detailed account of the manures and seed 
applied, with the cost of each; the crop obtained, with and 
without artificial manures, and the price sold at,—all at the rate 
per imperial,acre. The crop was sold growing by the drill, on 
2d October 1861.^ ■ ■ 

The soil on which the following experiment was conducted is 
of a strong earthy loam of equal quality; stiff but not retentive 
subsoil; has a northern exposure; is situated at an altitude of 650 
feet. ^ The soil I did not consider very suitable for the carrot; it 
was tile-drained, at 3J feet deep, and 20 feet apart; and was crop¬ 
ped with oats the previous year. 
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Table I. 

Cost of Manures and Seed for One Acre of Carrots , divided into Four Lots, as under: 


Description or Manures. 


1st Lot.— 18 drills manured at 
the rate of 85 cartloads per acre, 
of horse-dung one year old, and 
saturated with tank urine at the 
rate of 500 gallons per acre, at 
2a. 6cL per load, 

Peruvian guano, rate 4 cwt. 
per acre, at 18s., 

Common salt, rate 6 cwt., at 
Is. 

2£ lb. superb longred Alfermg- 
liam carrot-seed, at 5s. per lb.,. 

Top-dressed 9 drills on 26th 
July at the rate of 2 cwt. Peru¬ 
vian guano, per acre, cost,. 

I 2x> Lot.— 18 drills manured at 
same rate as lot 1 with common 
farmyard dung made the pre¬ 
vious winter , 2s. 6d., 

Peruvian guano at same rate 

os above,. 

Common salt, do. do., . 

24 lb. common red Altring- 
ham carrot-seed at 2s. per lb. 

cost, . 

Top-dressed 9 drills same rate 
as lot 1,. 

3d Lot.— 18 drills manured with 
town ashes at same rate a nd value 
as previous lots , at 2a 6cL, 
Guano and salt, same rate as 
above,. 

24 lb. superb red Altringham 

at 5s.,. 

9 drills top-dressed as above 
in July, . 

4th Lot.— 14 drills manured with 
cow-dung alone at same rate and 
value as previous lots , including 
guano and salt, 

4 drills manured with guano 
alone at same value as previous 
lots, including dung, guauo, 
and salt, applied at seed-time, 

14 lb. common Altringham, 

at 2s.,. 

1 lb. white Belgian, at Is. 6d., 
4 lb. mangold wurzel per acre, 
at is. 2d.,. . . . . 

lb. white turnip per acre, at 

The 4 drills manured with 
guano alone ware sown with 
common red. 

Total cost per acre for manures at 
seed-time,..... 
Total cost per acre for seed, 
Total cost of top-dressing applied. 
Rate per acre for top-dressing, . 


Total expense of the whole acre, 


TRANS.—JANUARY 1864. 


























Table II. 

Weight of Crop, and Price realised. Carrots Soum on 19<7i April, and Jlaised middle of October 1861. 
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GENERAL REMARKS. 

As will be seen from the above Tables, Lot 1st, manured with 
horse-dung one year old, well saturated with tank urine, Peruvian 
guano, and salt, all applied at seed-time, produced the largest 
crops, where top-dressing with guano had not been done. But in 
all the cases where the carrot was top-dressed, as in this experi¬ 
ment, and in many others by myself, the extra return was found 
to be remunerating. 

That, in my opinion and many other practical farmers, the 
manures applied, as in Lot 1st, is the best land for the carrot, and 
also that the superb long red Alteringham is the most profitable 
kind to cultivate in the field, both as regards quantity and 
quality. 

Lot 2d, manured with common farmyard manure made the 
previous winter, with the addition of guano and salt, has not been 
found so suitable for the carrot, principally on account of the new¬ 
ness of the dung; the carrots on this Lot not having turned out so 
well when raised, as they appeared to do when growing. This I 
allude to partly from the inferior kind of carrot, as well as the 
manure. It cost the purchaser a higher price, by the ton, than 
the previous Lot. 

Lot 3d, manured with town’s ashes, guano, and salt at seed¬ 
time, did not produce a large crop. Ashes have never been con¬ 
sidered a good kind of manure for the carrot; but my object in 
this experiment was to give them a fair trial, along with farmyard 
and other manures. 

Lot 4th, manured with cow-dung alone, shows a deficiency, and 
proves that guano, or other kinds of artificial manures containing 
similar ingredients, is necessary to the successful growth of the 
carrot as a field crop. The small Lot which was manured with 
guano alone, shows that this is not a suitable manure for the 
carrot by itself. 

As shown in the first Table, all the different manures were 
applied in equ/d value to each Lot. Each Lot brairded pretty 
equally, with the exception of the small Lot manured with guano 
alone, which was about eight days later, and it showed a defici- 
, ency all through the summer. 

The Lots top-dressed with guano in July showed a decided im¬ 
provement in the course of fourteen days after being applied, and 
continued to do so all the season. 

The white Belgian carrot gave a fair crop in weight, but was 
not in demand, and consequently did not bring so high a price to 
the acre. 
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REPORT OF PROCEEDINGS IN THE EDINBURGH VETERINARY 
COLLEGE. 

By Professor Dior. 

Summary of Cases, comprising Diseases, Injuries, &c., amongst Do¬ 
mesticated An imals , which have been under treatment during the 
jmonths of July, August, and September 1863, as registered in the Clin¬ 
ical Transactions of the Edinburgh Veterinary College. 


Abscesses in various parts, . 

Horses. Cattle. 

9 

Dogs, 

1 

Apthse epizootica (murrain), 

8 

... 

Angleberries, removal of, 

2 

... 

Ascites, . ... 

... 

1 

Bones, diseases and injuries of, 

2 

... 

„ fractures of, . 

5 . ... 

... 

Broken knees, 

8 

... 

Bursae, distension of, with lameness, 

1 

... 

Castration, . 

2 

1 

Catarrh and sore throat, 

32 

6 

Chorea, 

2 

1 

Colic,.... 

28 

... 

Constipation (obstinate), 

1 

1 

Cracked heels, 

2 

... 

Curbs, with lameness, 

5 

... 

Debility, 

2 

».* 

Diabetes, 

2 

... 

Distemper, .. 

... ... 

11 

Docking, 

1 

.. 

Epilepsy, 

• • ■ vtl 

1 

Examinations as to soundness, 

54 


Eyes, diseases, &c., of, 

3 

3 

Fistula, 

1 

... 

Farcy, 

3 


Fardel-bound, 

1 


Feet, canker in, 

1 


„ corns in, with lameness, 

2 


„ inflammation in, 

2 


„ navicular disease in, . 

23 


„ pricks in, 

„ quittors in, 

6 


4 


„ sandcracks in, . 

4 ' ... 


„ seedy toe in, . 

4 


„ side-hones, 

2 


„ thrushes in, 

3 


„ wounds and bruises in, 
Glanders, 

15 

1 

... 

Glandular swellings, . 

1 


Grease, . 

Gastritis, . 

3 

3 

Head, injrny of. 

i !!! 


Haemoptysis, . 

Heart, diseases of, . , 

Indigestion, chronic and acute, 

1 

2 

4 2 

... 
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Influenza, .... 6 

Knee, swelling of, . . 1 

Lameness, elbow, ... 1 

„ fetlock, ... 4 

„ kip, . . .11 

„ hock, . . ,. 9 

„ knee, ... 3 

„ pastern, ... 1 

shoulder, ... 1 

„ stifle, ... 6 

MaJlenders, ... . , 1 

Mammitis, ... . 1 

Mange, . . . .16 

Nasal gleet, . . . . 1 

Nettlerash, . . . ’ 3 

Open joint, .... 1 

Over-exertion, ... 1 

Parotid gland, inflammation of, . 1 

Phlebitis (inflammation of vein), . 1 

Paralysis, .... 1 

Pleurisy and bronchitis, . . 5 

Pleurarpneumonia, . 

Eectum, obstruction of, . 1 

Eingworm, . . . 

Eingbones, with lameness, . . 6 

Eoaring, thick and broken wind, . 6 

Sore shins, .... 1 

„ back, .... 2 

Spavin, with lameness, . . 10 

Spine, injury of, . . 1 

Splints, with lameness, . . 17 

Sprains* muscles, ... 2 

„ tendons, ligaments, <fcc., . 18 

Stomach, 1st, distension of (hoven), 

„ „ inflammation of, 

„ ulceration of, . 1 

„ staggers, ... 2 

Strangles, .... 7 

Stringhalt, .... 2 

Surfeit (eczema)* . . 4 

Teeth, diseases and injuries of, . 4 

Tetanus, . . . . l 

Tumours, various, ... 3 

Weed, . . . .19 

Venae cavse post: rupture of, . 1 

Worms, intestinal, ... 2 

Wounds and bruises in other parts than feet, 29 

General Abstract. 

Cases amongst horses,. 

„ „ cattle, <fec., 

„ „ dogs, &c., 


Horses. Cattle. Dogs, 
0 . 
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The case.? registered during the quarter ending September 30th 
are, with few exceptions, those usually met with in the ordinary 
routine of practice.. In the list of injuries, a number considerably 
exceeding the average is recorded of cases of broken knees. The 
great majority of these occurred in cab-horses, and can readily be 
accounted for as follows:—During the summer months the periodi¬ 
cal influx of strangers visiting our city takes place; these com¬ 
monly are most anxious to husband their time to the best advan¬ 
tage, and to See in as short a period as possible the varied romantic 
beauties, for the possession of which Edinburgh has been long and 
deservedly known. For this purpose a cab is engaged, and the 
poor horse, with a heavy load, not unfrequently amounting to as 
many as five grown-up people in addition to the driver, is driven 
about for a protracted period. The poor tired animal, when 
ascending the steep streets with which the city abounds, and in 
consequence of the slippery state of the causeway, occasioned in a 
great measure by the late wet season, slips and comes down upon 
its knees. The result of this is an abrasion or laceration of the 
skin, in many cases the cuts being so severe as to penetrate and 
lay open the joint. The treatment to be adopted in such cases 
depends in a great measure on the extent of the injury. In the 
first place, it is absolutely necessary to remove carefully any dirt 
which may be adhering to the part. This is best done by the appli¬ 
cation of a poultice. In simple abrasion or laceration, without 
penetration into the joint, all that is required is rest, with a dose 
of laxative or purgative medicine; the application of cold water 
or white lotion being the best local remedy. After the part has 
been properly cleaned, should synovia be found making its escape, 
then we conclude the wound has penetrated either into the joint or 
into the sheath of the large tendon which passes over the front of the 
knee; the injury then is of a more serious nature, and the treatment 
much more difficult. If the wound in the joint be small, with very 
little synovia Escaping, the horse’s head should be tied up, so as to 
prevent him walking about; but if very extensive, then I would 
have him placed in slings. In either case, cold-water cloths should 
be applied to the pari Should these not have the desired effect in 
stopping the flow of synovia, then recourse must be had to some 
siyptic, of which I prefer new-slaked lime, flour (to which is added 
a sulphate of copper), or the tincture of myrrh and aloes. In some 
cases the actual cautery to the part will be found beneficial, at the 
same time giving the animal a dose of laxative medicine. Should 
febrite symptoms make their appearance, then I would advise the 
administration of saltpetre or other febrifuge. * 

Among the cases of diseases of the eye one is worthy of notice 
from its rarity. In the beginning of the quarter I was sent for in 
the country to castrate a colt. After finishing the operation, I was 
requested to look at one of the work-horses, which the owner said 
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had been suffering for some months with a peculiar growth on 
one of its eyes. On examination I found the case to be one of 
Fungus Ilcematodes or bleeding cancer, only a few cases of which 
have been recorded as occurring in the horse. The eye was more 
prominent than natural, and from the inner canthus or angle pro¬ 
jected^ a peculiar soft, red, spongy-looking tumour, which bled on 
the slightest touch. This was firmly attached to, and sprang from, 
the haw or membrana nictitans. After making a careful examina¬ 
tion, I told the owner that, owing to the malignant nature of the 
disease, no remedial means of relief would succeed without complete 
removal of the diseased tumour, even should it necessitate the entire 
loss of the eye. As the animal's general health did not appear to 
be affected, he said, he would prefer not resorting to such an extreme 
measure in the mean time, but wait till some more simple means were 
tried. But I tried to persuade him, but in vain, that the dernier 
ressort, without loss of time, held out the only hope of success. I 
then had the animal secured as completely as possible without cast¬ 
ing, and had the whole of the tumour projecting beyond the orbit 
removed. This was without much difficulty accomplished with the 
fingers and a pair of forceps, the tumour being quite friable. The 
part bled very freely during the operation, but stopped on the ap¬ 
plication of caustic. After removing as much as possible, I directed 
the person in charge carefully to attend to the application of lunar 
caustic twice daily to the surface of the wound. Being at some 
distance from Edinburgh, I have not had another opportunity of 
seeing the case; but within the last few weeks I have had a letter 
from the owner, stating that in spite of the continued application of 
the caustic the tumour or fungus has continued to grow. Should 
I again be consulted, the only alternative left, and which I would 
strongly recommend, would be the melius ance'ps quam nullum re¬ 
medium —viz., extirpation of the whole contents of the orbit.. I need 
scarcely add that all such cases are most intractable, and are dependent 
upon and connected with a malignant constitutional diathesis. 

The case of phlebitis occurred in a horse belonging to a cabman 
in town. The horse was brought to the college-yard with the whole 
of the upper part of the near side- of the neck swollen, hard and 
tender, and a wound on the course of the jugular vein, from which 
issued a thin sanious fluid. On inquiry I found he had been bled 
a few days previously by a blacksmith. I at once removed the pin 
with which the edges of the wound had been brought together, and 
ordered the part to be well fomented with warm water. The fol¬ 
lowing morning I found the swelling much reduced and softer; but 
from the wound there were springing up unhealthy granulations. 
These I touched with lunar caustic, and recommended the fomenta¬ 
tions to be continued. After the second day the hot-water applica¬ 
tions were discontinued, as the swellings had become less painful. 
The granulations were again touched with caustic ;. and after con- 
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timiing this mode of treatment for about a week, the wound took on 
a healthy action, and speedily healed up, but with total obliteration 
of the vein. This is one of those accidents which frequently occurs 
under the most judicious treatment In the majority of cases, how¬ 
ever, it can be traced to some want of care. For instance, the use 
of a rusty or otherwise dirty phleme in bleeding is a common cause 
of phlebitis. This untoward result frequently also proceeds from 
carelessness in pinning up the wound, the neglect being in not bring¬ 
ing both edges of the incision in apposition, or in leaving an inverted 
hair within the lips of the wound. Another and not unfrequent 
cause is the itching produced on the commencement of the healing 
process, which induces the animal to rub his neck against the man¬ 
ger, the friction acting as an exciting cause by setting up irritation 
and subsequent inflammation. The animal being allowed to hang 
his head after the operation is another cause, the dependent position 
interrupting the return of blood. Putting the animal too soon to 
work often also produces inflammation of the part. Constitutional 
diathesis must not be omitted in the enumeration of causes to be 
set down as an important predisposing one. In bleeding a-horse, 
simple as the operation may seem, there are nevertheless several pre¬ 
cautions necessary to be observed—viz., a clean instrument, the wound 
to be carefully pinned up, the animal’s head to be kept tied up for 
at least some hours afterwards, and the horse not to be put to work 
immediately, more especially to collar work. On the first appear¬ 
ance of inflammation the pin should be removed, the head tied up, 
and the parts fomented with warm water, and a dose of purgative 
medicine administered. There is another form of accident occa¬ 
sioned by careless bleeding.—viz., what is termed a Thrombus . This 
differs from phlebitis, inasmuch as in the latter case there is more 
or less violent and extensive inflammation of the coats of the vein ; 
whereas in thrombus there is only simple effusion of blood or 
serum into the cellular tissue below the skm, the removal of which 
sometimes requires no inconsiderable attention. In both cases 
great local swelling supervenes, which, in the former, is hard, 
tense, and painful on pressure, and which generally proceeds up¬ 
wards along the course of the vein, the vein feeling hard and wiry; 
whereas in thrombus the tumour is softer, less tender, and more 
diffused. In thrombus the application of hot fomentations, if 
speedily and persistently resorted to, embraces all the treatment 
required, and under it the swelling rapidly disappears. 

The case of rupture of the posterior vence caves occurred in a 
well-bred young horse belonging to a horse-dealer in Edinburgh. 
On the morning of the 1st September, I was sent for in great haste 
to see a horse which had received a kick from another horse, both 
having got loose in the stable. On my arrival at the stables, I 
found, on examination, that there was a slight abrasion of the skin 
on the buttock, but no other external mark of injury. The animal. 
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notwithstanding such an apparent slight injury, was evidently fast 
sinking. The pulse was quick, feeble, and irregular or fluttering. 
The body was covered with a profuse perspiration. The poor 
anipaal was sighing heavily, and scarcely able to stand, as indi¬ 
cated by the continual restless shifting of his feet. The visible mu¬ 
cous membranes were pale and blanched. These symptoms led me to 
diagnose the case to be one of rupture of some large blood-vessel, the 
animal becoming exhausted evidently from the loss of the vital 
fluid. To prevent fainting, I at once ordered stimulants to be ad¬ 
ministered ; but at the same time, I warned the proprietor of the 
hopeless nature of the case, and that my prognosis was most un¬ 
favourable. In spite of the stimulants the animal got rapidly 
weaker* the pulse becoming more and more feeble, and the prostra¬ 
tion more marked, until he dropped down and died without a 
struggle, about an hour and a half from the time he was first 
observed to have been injured.. On inquiry, I found that the 
horse had never been noticed as ailing, having been able to do 
what work was required of him, but that he was of a highly nervous 
temperament, and easily frightened. After death, I requested that 
the carcass might be sent round to the college-yard, so that I might 
have a careful post-mortem examination made. On removing the 
skin, the whole of the muscles appeared pallid and bloodless. The 
abdominal cavity when opened was found almost full of partially 
coagulated blood. After this blood was removed, the intestines 
and other abdominal viscera were carefully and separately exa¬ 
mined and taken out, so as to expose the large trunk vessels. On 
reaching the posterior vence cavce, the large vessel which con¬ 
veys the venous blood from the posterior parts of the body to 
the heart, and which is situated along the roof of the cavity, a 
rupture of about half of an inch in extent was discovered, im¬ 
mediately in front of the right kidney. Although satisfied that 
this was sufficient to cause death, I desired the examination to be 
continued, which was done, but no further injury could be discovered, 
with the solitary exception of the bruise on the buttock before-men¬ 
tioned. The thoracic cavity, as well as its contained viscera, the 
heart and lungs, were perfectly healthy, only that the heart was 
quite empty, and its walls, as well as the structure of the lungs, 
resembled the muscles in being pale and bloodless. The vein at the 
place of rupture presented no appearance of having been dilated, 
nor did its coats present any thinning or alteration in structure. 
The stomach was full and quite healthy. The liver, spleen, and 
kidneys also appeared in perfect health. The question now remain¬ 
ing to be solved, is the cause of this fatal lesion. And the only 
way I can account for it is, that the horse, in his.sudden fright from 
the kick, must have made a sudden bound forwards, bringing into 
rapid and violent contraction the muscles lying between the vessel and 
the back-bone, thus impeding the flow of blood, and, as a matter of 
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course, suddenly arresting the circulation; and the coats of the vein 
being thin, from congenital organisation, for no morbid condition 
could be traced on any part or structure, had given way under the 
violent and sudden shock. These cases are extremely rare. I never 
witnessed a similar one before, in the whole course of my long and 
extensive practice. The literature of the subject is also v£ry cir¬ 
cumscribed ; only two cases, so far as my research goes, have been 
reported in the pages of the 4 Veterinarian/ and no English patho¬ 
logical work—either veterinary or medical—contains a precisely 
similar example. 

Two cases of stringhalt have been brought to the college-yard for 
examination during the quarter. Into the history of one of these I 
have been induced to enter into details, because the case was not 
only a well-marked instance of the disease, but remarkable for the 
intense violence of the symptoms and their progressive inveteracy. 
The affected animal—a well-bred brown horse aged 12—belonged 
to a gentleman residing a few miles from Edinburgh. The servant 
who brought him, on the 4th of September, delivered to me a note 
from the owner, requesting my opinion, whether the case admitted 
of relief, or if I thought there was no hope of ultimate recovery, to 
have him destroyed. On the animal being walked out, the peculiar 
symptoms—so characteristic of this disease, and from which the 
popular name applied to it in some parts of the country, “ White 
mare’s click” is derived—presented themselves in the most severe 
form, and were painful in the highest degree to witness. I had no hesi¬ 
tation in conveying my opinion to the owner, that the case was be¬ 
yond cure—utterly hopeless and irremediable. In the attempts which 
the animal made to walk, both hind legs were caught up with such 
force as to bring the anterior part of the fetlock in contact with 
the belly at every step. When the horse was placed in the stable, 
and an attempt made simply to move him from one side of the stall 
to the other, the spasmodic jerkings of the legs were indescribably 
harassing, the effort causing violent agitation of the animal's whole 
frame. On inquiry, I learned from the servant that he had tlie 
horse under his charge for several years, and had worked him some¬ 
times in the plough and sometimes in the cart; in fact, that he had 
performed the ordinary work of a farm-horse. The affection, which 
was very slight when the horse was first purchased, had gradually 
increased from bad to worse, and had latterly become so aggravated 
that it was almost impossible to do anything with him; and as for 
getting his hind feet shod, it was dangerous even to attempt it. 
When suddenly moved, or spoken sharply to, the body became sud¬ 
denly and convulsively affected, and the eyes appeared as if about 
to start from their sockets. The animal was kept for a few days for 
the purpose of ascertaining whether, under rest and quietness, the 
symptoms would in any way subside; but as no improvement took 
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place, I had him destroyed by opening the carotid artery. The 
operation speedily terminated both his sufferings and his life. 

I requested Mr Strangeways to make a careful post-mortem 
examination. As this was an extreme case, I was impressed with 
the belief that, in all probability, some trace of the cause of this 
obscure disease might ‘be discovered. Mr S., assisted by Dr P. 
Young, the lecturer on physiology and microscopical anatomy 
in the college, commenced their examination by exposing the brain 
and the spinal marrow from its origin* to its caudal termination. 
These, with their respective coverings, were carefully and minutely 
examined, as was the spinal canal; but all were found entirely free 
from any abnormal appearance. The next step was to expose the, 
large plexus of nerves, sacro-lumbar, from which the whole of the 
posterior extremities are supplied with both sensation and motion. 
This done, the whole of the branches leaving the posterior extremity 
of the spinal cord, and assisting in the formation of this plexus, 
were carefully examined, as were their several sheaths and the 
foramina through which they made their exit from the spinal canal; 
still nothing wrong could be discovered—no apparent discoloration or 
thickening. Next the large trunk-nerves proceeding from this plexus 
to the different parts of the hinder extremities were examined, more 
especially the greater sciatic nerve, generally supposed to be the one 
affected in the disease; a minute microscopic examination, however, 
proved all to be in a healthy state. The nerves were traced down 
the whole leg, from their origin to their termination, and they, 
with the areolar tissue surrounding them, examined; but still with¬ 
out any result. The large joints, more especially the stifle and 
hock joints, next claimed attention; but presented no abnormal 
appearance. I was desirous that these joints should be very 
minutely examined, owing to an opinion having been expressed to 
me by an old friend in a very extensive veterinary practice, that, 
after several post-mortem examinations of animals suffering from 
this disease, he considered it was caused by, or originated in, some 
affection of one or other of these joints. The bones of the vertebrae 
were next examined, but presented no signs of having been frac¬ 
tured, no anchylosis of any of their joints, nor yet any bony tumors 
or spiculae, which might have caused irritation of the roots of either 
the sensory or motor branches of the nerves. The only abnormal ap¬ 
pearance which was observed was in the extensor muscles of the leg 
and foot, which were very largely developed, and very hard and firm. 

From the post-mortem appearances, the only deduction we could 
arrive at was, that the disease consisted in functional derangement 
of the nerves supplying the extensor muscles, occasioned by some 
morbid affection, which could not be detected even with the assist¬ 
ance of the microscope. 

Since the above post-mortem examination was made, a letter 
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from a New York physician, named Dr Busteed, has appeared in 
the * Veterinarian/ copied from the ‘ New York Spirit/ wherein he 
states, “ that, after numerous dissections, he was inclined to believe 
that the disease was located in the hock-joint, and that the spas¬ 
modic action was caused by the friction of the tibia passing over an 
irritable ulcer on the astragalus/’ There seems to be no ground 
for such an opinion. What Dr Busteed has mistaken for an " irri¬ 
table ulcer,” is nothing more than a portion of the bone devoid of 
articular cartilage, and, so far from being a morbid product, is a sort 
of natural cavity, wherein, by a beautiful provision of Nature, joint- 
oil can be stored up for the better lubrication of the joint. These 
depressions, termed Sulci, may be found in most, if not in all the 
large joints, as explained by me in 1837 in a controversy I had with 
Mr Spooner, V.S., of Southampton, in the pages of the * Veteri¬ 
narian/ . 

In the October Number of the ‘ Veterinarian/ the one in which Dr 
Busteed’s letter appears, are some observations of Professor Vamell 
of the London Veterinary College, where, although admitting the 
doubtful pathology of stringhalt, he, in my opinion, fully replies to 
and controverts Dr Busteed’s so-called discovery. 

During the quarter seven cases of nervous affections, exclusive of 
the two of stringhalt, have been registered. Live of these occurred 
in horses, the remaining two in dogs. . First in the list are three 
cases of chorea, or St Vitus’s dance. This disease, which consists in a 
series of involuntary spasmodic movements of one or more of the 
motatory muscles, arises in all probability from some irritation of the 
roots of the motor branches of the nerves proceeding from the brain 
or spinal cord. In the domestic animals, the affection is met with 
most frequently in the dog, and is of less common occurrence in 
the horse. Oxen, sheep, and pigs are, as far as my experience goes, 
exempted from it. In the dog it generally occurs as a sequel of 
distemper, although it occasionally depends upon intestinal irrita¬ 
tion occasioned by the presence of worms. The two cases which 
presented themselves in the horse, occurred in animals brought to 
the yard for examination as to soundness. The first, on the 21st 
of July, showed no symptoms of unsonndness until an attempt 
was made to move him backwards, when the whole muscles of the 
3: nd quarters were thrown into violent spasmodic convulsions. The 
other case, on the 28th of July, presented the peculiar symptoms 
which have led horsemen to describe an animal suffering from these 
as a shiyerer\ When he is run out his progression is affected with 
a peculiar staggering gait, followed by a twitching of the muscles or 
shivering when the animal is allowed to rest. In neither case was 
any treatment recommended, as no advice was asked for, the horses 
having been brought simply for examination. The primary object* 
when called upon to treat this peculiar form of disease, is to get the 
bowels well opened, and afterwards to administer some nervine 
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tonic. The disease in its chronic stage is, however, at all times 
difficult to treat; the only prospect of arresting its progress and 
affording relief invariably occurs in recent cases and in young 
horses. In the dog the cases are even more unmanageable, espe¬ 
cially when the disease supervenes on an attack of distemper. In 
such cases I have found most benefit from the insertion of a seton 
in the neck, and the free use of quinine and tonic medicines. The 
case of epilepsy occurred in a small Prince Charlie dog, belonging to 
a gentleman in town. The animal was very fat, and evidently lived 
on the good things of this life. He had periodical fits, accompanied 
by violent spasms, followed by coma. The fits lasted for a few 
minutes, and were gradually increasing both in frequency and in¬ 
tensity. Prom his appearance 1 had the impression that the disease 
depended a great deal on plethora; and I accordingly administered 
to him a good dose of purgative medicine, and ordered him warm 
baths, and to be fed on spare diet. The alvine evacuations were to 
be regulated by means of castor-oil. This plan of treatment, rigidly 
followed out, had the desired effect, the fits gradually disappearing 
as he fell off in condition. Of the remaining cases, one occurred of 
paralysis in the tail of a colt; another from injury of the spine, occa¬ 
sioned by a fall into the hold of a ship ; and the third was a case of 
tetanus. The case of paralysis for which I was consulted occurred 
on the 21st of August, in a foal having no power to move his tail, 
which hung down suspended, as it were, over his dock, and was con¬ 
tinually covered with dung. I ordered a blister to be applied to each 
side of the root of his tail, at the same time to administer tonic 
medicines, and to support the strength of the animal by good nutri¬ 
tious food. I regret not having it in my power to give further par¬ 
ticulars of this case, the owner of the foal having been seemingly 
contented with receiving advice, without taking the trouble to in¬ 
form me whether it was followed with success. The case of the 
injury of the spine produced the following symptoms—viz., a partial 
loss of power of the hind quarters, more particularly noticed when 
the animal was turned suddenly round or put back, on which occa¬ 
sions the hind legs appeared to lose their power completely, the 
animal coming down on his side, The treatment which I have 
found most successful in these cases consists of the repeated applica¬ 
tion of blisters along the course of the spine at the seat of the injury, 
with continuous attention to rest and quietness. The case of tetanus 
was a very mild traumatic one, yielding to the administration of 
strong purgatives, and repeated small doses of extract of belladonna. 

Amongst the cases of wounds was one of such an extensive and 
frightful character as to deserve more than passing notice. It 
occurred on the 23d of September, in a grey horse belonging to a 
soda-water manufacturer in the city. On the day of the accident the 
animal was left in a light van in the street in charge of a boy, dur¬ 
ing the time the driver was delivering some goods. The boy, more in- 
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tent on play than work, left the horse’s head, and something occur¬ 
ring to frighten the animal, he ran off at full speed. In his mad 
career he encountered another vehicle going in an opposite direction, 
violently d ashin g his chest against the shaft. The blow fractured 
the shaft, the splintered end of which entered the horse’s breast in 
front of the shoulder, passing right under that joint, separating the 
whole of the muscles that attach the fore leg to the trunk. The 
wound extended along the ribs, nearly to the very hip-joint. I was 
sent for, but, being from home, Mr Worthington, my assistant, 
hastened to the spot; but on his arrival found the case to be a hope¬ 
less one, the animal rapidly sinking, partly from the great loss , of 
blood and partly from the shock. The leg was nearly detached 
from the trunk, hanging to it merely by a portion of skin. 


PROCEEDINGS IN THE LABORATORY. 

By Thomas Anderson, M.D., Professor of Chemistry in the University 
of Glasgow, and Chemist to the Society, 

I. ON THE COMPOSITION AND MANORIAL VALUE OP THE DUNG OP THE 
PIGEON AND OTHER DOMESTIC BIRDS. 

In most works on agricultural chemistry pigeons’ dung is described 
as a very valuable manure, and even compared with guano in its 
manurial effects; but the information regarding its composition is 
extremely scanty. It appears to have been first examined by 
Davy in the beginning of the century; but, as might be expected 
from the imperfect methods of investigation then in use, his 
analysis gives none of that information now considered necessary. 
He contented himself with determining the proportion of matters 
soluble in,water contained in the recent and fermented dung, 
which he found to amount to 23 per cent in the former and only 
8 in the latter case. He compares it to nightsoil, and remarks 
that it ought to be used as fresh as possible. A somewhat similar 
examination was made by Sprengel, who found 16 per cent of 
soluble matter in pigeons’ dung which had been kept for six 
months. More recently, Boussingault found 8.5 per cent of am¬ 
monia in a specimen examined by him; and Johnston analysed 
a sample imported into this country from Egypt, which he 
found to contain*— 


* In Johnston’s paper this analysis is not expressed exactly in the manner 
here given, but I have rearranged the results in the form now generally used in 
manure analyses. 
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Water, ...... 6.65 

Organic matter and amraoniacal sal ts, . . 61.18 

Phosphates, ...... 7.96 

Carbonate of lime, . . . . . 2.37 

Alkaline salts, . . . . . 0.42 

Sand, ...... 21.42 


100.00 

Ammonia, . . ... . ’ 5.46 


According to these results, the dung may not unfairly be com¬ 
pared with guano, and, like it, might be expected to produce a very 
marked effect. Basing my opinion on this analysis, I have fre¬ 
quently urged on farmers the importance, of collecting pigeons’ 
dung, and using it more largely than is at present done ; but the 
facts I am now about to detail have induced me to alter this 
opinion to some extent. Early in the present year two samples of 
pigeons’ dung were sent to the laboratory by Mr Steadman of 
Boghall, near Boslin, who informed me that he was in the habit of 
using every year about 40 tons of the dung collected from the 
large pigeon-houses which abound in many parts of Mid-Lothian. 
For this manure he paid at the rate of £4 per ton; and having 
reason to suspect that some of that he had recently obtained was 
of inferior quality, he sent for analysis a sample of this, and another 
which he considered to be a fair average of that he usually ob¬ 
tained. His samples were found to contain— 


Water, 

Organic matter, 


i. 

19.30 

n. 

40.53 


43.11 

25.15 

Phosphates, 


5.96 

6.01 

Sulphate of lime, . 
Carbonate of lime, . 


* 9 9mm 

1.25 


2.59 

0.75 

Alkaline salts, 


. * . 0.35 

0.16 

Sand, 


28.60 

27.15 



100.00 

100.00 

Ammonia, . 

* 

1.95 

1.30 


These results are so different from those obtained both by John¬ 
ston and Boussingault, that I was naturally led to trace the cause 
of so marked a discrepancy, and I was inclined to attribute it to 
vegetable debris which had been mixed with the dung. Both 
samples, in fact, contained fragments of straw, the husks of gram,’ 
and feathers, which had fallen into, and become mixed with, the 
actual droppings of the birds; and these, together with the sand, 
which had ho.doubt been partly scraped up from the bottom of the 
pigeon-houses in removing the manure, appeared to afford at least 
some explanation of the difference between these and Johnston’s 
results. But, even making every allowance for this, it could 
scarcely be considered a sufficient explanation of differences of such 
magnitude, which could only be produced by a very large admix- 
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ture of foreign impurities, and it appeared necessary to trace the 
matter somewhat further. When a comparison is made between 
the analyses, after deduction of sand and water, a better idea is 
formed of the differences between the samples; as may be seen from 


subjoined numbers:— 

Johnston. 

No. 1. 

No. 2. 

Organic matter, . 

84.97 

82.88 

77.81 

Phosphates, 

Sulphate of lime, 

11.05 

11.46 

15.50 

... 

... 

3.89 

Carbonate of lime, 

3.29 

4.98 

2.31 

Alkaline salts, . 

0.69 

0.68 

0.49 


100.00 

100.00 

100.00 

Ammonia, 

7.58 

3.75 

4.02 


It thus appears that, so far as the proportions of organic matter, 
phosphates, &c., are concerned, the similarity of the three samples 
is very great, and that the chief difference lies in the composition of 
the organic matter, which is much richer in nitrogen in the sample 
examined by Johnston than in either of the others. In the former 
the organic matter is capable of yielding about one-eleventh of its 
weight of ammonia—and in the latter, not more than one-twentieth; 
which would seem to indicate that nearly a half of the dry matter 
consisted of vegetable substances poor in nitrogen—an opinion 
which the appearance of the samples by no means warranted. 

In order to clear up this point, Mr Gibson of Woolmet was kind 
enough to collect for me a quantity of pigeons’ dung, from his own 
pigeon-house, in as fresh a state and as free from foreign matter as 
it was possible to obtain it. The analysis of this sample gave the 
following results:— 


Water, ...... 58.32 

Organic matter, . . . . . 28.25 

Phosphates, . .• . . . 2.69 

Sulphate of lime, , . . . 1 . 75 

Alkaline salts, . . . . . 1.99 

Sand, ...... 7.00 


Ammonia, . 

Phosphoric acid in the alkaline Balts, equal to j 
0,20 phosphate of lime, *, . \ 


100.00 

1.75 

0.10 


If sand and moisture be deducted in this case, the results stand 
thus:— 


Organic matter, 
Phosphates, 

Sulphate of lime, 
Alkaline salts, . 

- 

* 

<0 10^10 

rtNUJUj 

GO 

Ammonia, 



100.00 

5.04 


When these results are compared with those given by Mr Stead- 
man’s samples, it will be seen that the difference between them is 
not great. The quantity of ammonia is no doubt somewhat larger, 
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but it still bears a much smaller proportion to the organic matter,. 
than in the Egyptian sample. The difference, I believe, is mainly 
due to the circumstances under which the dung is accumulated. In 
our cold and damp climate it retains its moisture for a long time, 
and fermentation taking place, ammonia is evolved and lost; while 
in the warm and dry atmosphere of Egypt, it is rapidly dried up 
before decomposition has set in, and the organic matter is re¬ 
tained more nearly in the condition in which * it is deposited by 
the birds. The difference, in fact, is similar in kind, though not 
in degree, to that observed between Peruvian and other varieties 
of guano. The former, being deposited in a district in which 
rain never falls, has dried with rapidity, and passed into a state 
in which putrefaction is arrested, or at least brought into a con¬ 
dition in which ammonia no longer escapes from it, and here, 
accordingly, we find that substance to amount to nearly a third of 
the whole organic matter; while almost all other guanos, being de¬ 
posited in places where rain is more or less abundant, have been 
reduced to the condition of phosphatic guanos, in which not only 
has a large proportion of the organic matter disappeared, but the 
loss has particularly affected the ammonia, which does not, in general, 
form more than one-tenth of the residual animal matters. It is 
quite possible that something may also be due to the presence of 
a large quantity of vegetable matters poor in nitrogen in the dung 
accumulated in our pigeon-houses ; but the effect must be small com¬ 
pared with that produced by decomposition. 

Although differences of opinion may exist as to its cause, there 
can be none as to the inferiority, in manurial value, of the pro¬ 
duce of the pigeon-houses of this country, as compared with that 
analysed by Boussingault and Johnston. The samples of which 
analyses have been given above, cannot with any justice be compared 
with guano. They are much more similar to farmyard manure, 
although of very much higher quality. A good and well-made farm¬ 
yard manure may yield 0.7 to 0.8 per cent of ammonia, and from 
1 to 1.5 per cent of phosphates; while the average of the three 
samples of pigeons’ dung amounts to 1.66 of the former, and 455 of 
the latter; and if those quantities be made the basis of calculation, 
the latter may be taken as worth about three times as much as the 
former. The proportion of these elements is generally understood 
to give at least an approximation to the relative values of different 
manures; but if, in addition, the amount of alkaline salts be taken ♦ 
into account, the balance will be turned against the pigeons’ dung, 
which contains a very trifling quantity of these substances, while of 
potash alone, farmyard manure contains 0.6 to 0.8 per cent. On 
the other hand, owing to the facility with which it undergoes de¬ 
composition, pigeons’ dung is an active manure, and from this cir¬ 
cumstance. it may, in some instances and in some soils, have an 
effect greater than might be anticipated from its composition alone; 

TRANS.—JANUARY 1864. 0 



172 


PROCEEDINGS IN THE LABOEATOEY. 


but it would scarcely be advisable to estimate it at more than three 
times the value of good farmyard manure. 


Sens' Sung, 

No information whatever is to be found in books regarding the 
composition of the dung of different kinds of poultry ; and, with the 
view of supplying this want, I gladly availed myself of Mr Gibson’s 
offer to collect for me samples of the different kinds, all of which 
were analysed in the same manner as guanos, which seemed suffi¬ 
cient to determine their general value. The hens’ dung was col¬ 
lected in as fresh a state as possible, and care was taken to keep it 
free from sand. It is possible that while being collected it may 
have lost some moisture, but the quantity cannot have been 
large:— 


Water, ....... 60.88 

Organic matter and ammoniacal salts, . . . 19.22 

Phosphates, ...... 4.47 

Carbonate of lime, ...... 7.65 

Alkaline salts, ...... 1.09 

Sand, ....... 6.69 


Ammonia, ...... 

Phosphoric acid in the alkaline salts, equal to 0.15 phos¬ 
phate of lime, ..... 


100.00 

0.74 

0.07 


Here the quality of the dung as a manure is considerably lower 
than that of the pigeon, more especially as regards the proportion of 
ammonia, which is extremely small, and scarcely higher than in good 
farmyard manure, to which it bears a close relation, except in the 
quantity of phosphates, which are high. 

« Calculated dry, and after deduction of sand, the hen’s dung has 
the subjoined composition:— 


Organic matter and ammoniacal salts. 
Phosphates, 

Carbonate of lime, 

Alkaline Balts, 


59.26 

13.79 

23.58 

3.37 


100.00 

Ammonia, . . „ , . 2,27 

m The most conspicuous difference between this and pigeon’s dung 
lies in the large amount of carbonate of lime, which here reaches 
nearly one-fourth of the dry matter. As a necessary consequence, 
the percentage of organic matter is considerably reduced, and the 
ammonia is also much lower. 


Duck Dung, 

This sample, like the last, was collected at Woolmet, every care 
bemg taken to avoid the presence of extraneous matter. It con¬ 
tained— 
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Water, ....... 46.65 

Organic matter and ammoniacal salts, . . . S6.12 

Phosphates, . . . . . . 3.15 

Carbonate of lime, . . . . . 3.01 

Alkaline salts, . . . . . . 0.32 

Sand, ....... 10.75 


100.00 

Ammonia, . . . . . . 0.85 

Phosphoric acid in the alkaline salts, . . . trace. 

Calculated dry, and after deduction of the sand, this gives— 

Organic matter and ammoniacal salts, . . . 85.02 

Phosphates, . . . . . . 7.89 

Carbonate of lime, . . . . . 7.06 

Alkaline salts, ...... 0.58 


100.00 

Ammonia, ...... 1.99 


In this case the small proportion of ammonia, amounting to less 
than one-fortieth of the organic matter, deserves notice. The quan¬ 
tity of phosphates is also small; and the carbonate of lime, though 
not so large as in the hen's dung, is considerable. 

Goose Dung . 

This dung was of a much more watery nature than any of the 
others, and after being kept for some time in a stoppered bottle, water 
exuded from, it, and collected as a distinct layer. It contained— 


Water, ....... 

Organic matter and ammoniacal salts, 

Phosphates, . . . . 1 . . 

Alkaline salts, . . . * . 

Sand, . . . . 

77.08 

13.44 

0.89 

2.94 

5.65 

Ammonia, ... . . 

Phosphoric acid in the alkaline salts, equal to 0.26 ) 
phosphate of lime, . . , . { 

100.00 

0.67 

0.12 

In this manure more than three-fourths of the entire weight con¬ 
sists of water, less than one per cent of phosphates, and about two- 
thirds of a per cent of ammonia, so that its quality is far from high. 
Calculated dry, and after deduction of sand, its composition would 
stand thus:— 

Organic matter and ammoniacal salts, . 

Phosphates, . ...... 

Alkaline salts, . 

74.92 

5.15 

19.93 

Ammonia, . ...... 

Phosphoric acid in the alkaline salt$, equal to 1.41 > 
phosphate of lime, . . . . ) 

100.00 

3.88 

0.69 


The large amount of alkaline salts is here particularly worthy of 
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notice, and this forms the most important characteristic of this kind 
of dnng. 

_ The analyses here given do not place the dung of domestic birds in 
a very high position in the list of manurial substances, and they dis¬ 
pel altogether the vague notion current among farmers, and even 
expressed in some agricultural works, that it is to be ranked much 
in the same category with guano. So far from this being the case, 
they may be much more accurately placed by the side of farmyard 
manure. Goose dung, indeed, is rather inferior to well-made farm 
dung, and the droppings of the hen and duck-very little superior to 
it. Pigeons* dung unquestionably stands on a. considerably higher 
level than that of the other domestic fowls, although still very in¬ 
ferior in manurial value to even the worst qualities of guano. The 
quality of this manure, however, appears to vary considerably; and, 
so far as can be judged from the data at our disposal, the difference 
is in part due to decomposition, and the loss of ammonia in moist 
climates, although the nature of the food must unquestionably have 
some influence. It can scarcely be doubted that pigeons fed on 
pease (on which food they are known to fatten rapidly) must yield 
a manure much richer in ammonia than those fed on the much less 
nitrogenous grains of the cereals; and this opinion might be easily 
substantiated or disproved by experiment, did the importance of the 
subject merit a detailed investigation, but the quantity of pigeons’ 
dung used is not sufficient to warrant the expenditure of much 
labour upon it. It may be fairly inferred also, that the quality of 
the dung of other birds, must be modified by their food, and very 
possibly other observers may have an opportunity 'of examining 
specimens of hen, duck, and goose dung, of superior quality to those 
which v have come under my hands; but it is not likely that the dif¬ 
ference will be so large as to invalidate the conclusions drawn from 
the results now detailed. 

These conclusions are, that pigeons’ * dung, as collected in this 
country,, has a value not exceeding three times that of good farm¬ 
yard manure, and that the other kinds of poultry dung scarcely, if 
at all, exceed it in value. 

n. COMPOSITION OP ANGAMOS GUANO, AND OP THE ASH OF SOME 
KINDS OP GUANO. 

Eight or ten years since, I published in the Transactions of the 
Society, analyses of a kind of guano imported from the mainland of 
Peru under the name of Angamos guano. It was found in small 
quantities on the ledges of the rocks frequented by searbirds, and 
was collected by men who, in many cases, were lowered by means of 
ropes over the face of the cliffs, by which means oifly it could be 
procured. A considerable quantity of this guano was then imported; 
and as its quality was extremely high,‘it met with a ready sale, 
.which led to its being collected from every spot at which it could be 
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found; and this was done so thoroughly, that the deposits, not being 
very large, was soon exhausted, and none has been imported for at 
least eight years. The haunts of the sea-birds having since then 
been left undisturbed, a new supply has accumulated, and several 
cargoes reached this country during the past year, one of which I 
have had an opportunity of examining, and its composition is of 
interest in relation to the circumstances under which guano is pro¬ 
duced. It contained— 


Water, ...... 7.39 

Organic matter, and ammoniacal salts, . . . 64.81 

Phosphates, ...... 9.10 

Alkaline salts, ...... 12.21 

Sand, ....... 6.49 


100.00 

Ammonia, ...... 23.40 

Phosphoric acid in the alkaline salts, equal to 5.54 ) « 

phosphate of lime, . . . { 

Little being known as to the composition of the ash of different 
kinds of guano, a complete analysis was made in this case, and it 
was found to contain— 


Peroxide of iron, 





2.96 

Lime, . 





17.24 

Magnesia, 





3.75 

Potash, 





8.35 

Chloride of potassium, 





4.55 

Chloride of sodium, . 





5.42 

Phosphoric acid, 





24.07 

Sulphuric acid, 





4.19 

Silicic acid, 





1.38 

Sand, 





24.96 

Charcoal, 



* 


2.46 

99.33 


After deducting charcoal and sand, the residue will give the com¬ 
position of the actual inorganic part of the dung of the sea-birds by 
which the guano was produced— 


Peroxide of iron, 
Lime, 

Magnesia, 

Potash, 

Chloride of potassium, 
Chloride of sodium, 
Phosphoric acid, 
Sulphuric acid, 

Silicic acid, 


4.11 

23.97 

5.21 

11.65 

6.32 

7.53 

33.47 

5.82 

1.92 


100.00 


The most notable point in the composition of this guano is the 
very large amount of ammonia which the organic matter yields, in 
which respect it exceeds every other kind. In the best Peruvian 
guano the organic matter amounts to about 52 per cent, and it 
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yields 17 per cent, or almost exactly a third of its weight, of am¬ 
monia ; but here the 64.8 per cent of organic matter gives 23.4 in 
place of 21.6 of ammonia, which is the quantity it ought to have 
given if it had been identical in composition with the organic mat¬ 
ter of Peruvian guano. This difference indicates a less advanced 
decomposition, and shows that the organic matter is more nearly in 
the state in which it was originally deposited. It is probable, in¬ 
deed, that it has not undergone much change, but on this point it is 
not possible to form any very decided opinion, in the absence of 
reliable analysis of the recent dung of carnivorous birds. I ascer¬ 
tained that the Angamos guano does not contain much ready formed 
ammonia and is rich in uric acid (the great nitrogenous constituent 
of the dung of the carnivora); but the want of any satisfactory 
analyses of the droppings of sea-birds with which to compare the 
results did not hold out any inducements to make a more minute 
determination of their relative quantities. The only analyses of the 
dung of carnivorous birds on record were made by Coindet many 
years since, and their results are by no means satisfactory. They 
were made on the dry substance, and he states their composition as 
follows;— 


Uric acid, 

Ammonia, 

Senegal Eagle. 

American 

Hunting-Eagle. 

American 

Sea-Eagle. 

89.79 

90.34 

84,65 

7.85 

8.87 

9.20 

Phosphate of lime, 

2.36 

0.76 

6.15 


100.00 

99.97 

100.00 


The absence of all reference to alkaline salts, and the appearance 
of phosphate of lime as the only inorganic constituent, throws 
doubt on these analyses, and renders great caution necessary in 
drawing conclusions from them. It seems probable, however, that 
what is here set down as phosphate of lime was the entire ash of 
the dung, in which case the mineral matter must have borne a much 
smaller proportion to the organic substances than in any kind of 
guano known to us. Supposing what is set down as uric acid to 
be really that substance, the organic matter must be very simil ar to 
that of Angamos guano, as will be seen from the following table, 
giving the amount of ammonia which would be yielded by 100 parts 
of that contained in each of the substances :— 


Senegal eagle, .... 

43.7 

American hunting-eagle, 

44.8 

American sea-eagle, 

43.0 

Angamos guano, 

36.2 


Without placing too much reliance on Coindet’s experiments, 
which unquestionably require confirmation, and in all probability 
exaggerate the amount of ammonia in the dung, they may be fairly 
accepted as establishing the fact that Angamos guano is formed 
entirely from the droppings of sea-birds ; and, as we shall pre- 
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sently see, it is highly probable that all other guanos have a similar 
origin. An opposite opinion has, however, been recently expressed, 
and the determination of the point is far from unimportant, because 
on it must depend the prospect of the reproduction of guano when 
the present supplies are exhausted. To this question we shall after¬ 
wards revert; but as far as Angamos guano is concerned, no doubts 
can exist as to its being produced from dung alone, for the position 
in which it is found almost precludes the introduction into it of 
any other substances; and it appears also to have undergone but 
little change, and that which has occurred has probably mainly con¬ 
sisted in the loss of organic matter—that is, of uric acid—by de¬ 
composition, and not in the escape of ammonia alone. Had 
ammonia disappeared, the residual organic matter would have been 
much poorer in that substance than it is actually found to be. In 
Peruvian guano the change has advanced somewhat further, and 
the ammonia has begun to diminish, but it is still very incomplete 
—undecomposed uric acid being still contained in it, though in 
smaller quantity. It would appear, indeed, that the first change 
which recently-deposited guano undergoes is the decomposition 
and loss of uric acid; and the extent to which this advances 
depends upon the amount of moisture present. It' is active so 
long as the dung remains moist; and if, as happens in the rain¬ 
less district of Peru, the dung rapidly dries, it is soon arrested; 
whereas, in damp climates, every fall of rain excites a new decom¬ 
position, by which the amount of organic matter is gradually 
diminished, uric acid being destroyed—and at length only the less 
destructible animal matters, which are also poorest in nitrogen, 
are left behind. This is particularly seen in Ichaboe guano, 
which, as now imported, is of repent formation, the old deposits 
having been entirely removed some years since. The following an¬ 
alyses of samples imported during the past year illustrate this point 
very strikingly:— 


Water, 

I. 

29.25 

It 

18.58 

III. 

19.90 

Organic matter and ammoniacal > 
saltB, . . . j 

Phosphates, . 

35.01 

32.49 

44.33 

13.60 

15.82 

20.21 

Sulphate of lime, 

1.63 

1.01 

1.38 

Carbonate of lime, . 

0.39 

5.80 

0.41 

Alkaline salts, 

8.12 

0.42 

4.04 

Sand, 

11.80 

25.88 

9.73 


100.00 

100.00 

' 100.00 

Ammonia, . 

11.01 

9.14 

7.93 

Phosphoric acid in the alkaline ) 
salts, . . . ) 

0.76 

trace 

0.28 

Equal to phosphate of lime, 

1.54 

trace 

0,61 


In the two first of these samples the ammonia forms nearly one- 
third of the whole organic matter, but it is much smaller than this 
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in the last; and the difference is equally marked in the old Ichaboe, 
as may be seen from the subjoined table giving the amount of am¬ 
monia yielded by 100 parts of the organic matter in each case:— 


No. 1, . 

. 


. 


31.4 

No. 2, . 

. 

. 

, 


28.1 

No. 3, . 

. 

«■ . 

. 


17.8 

Average old Ichaboe, . 

. 

. 


- 

21.6 


The progressive change in the organic matter is remarkably well 
seen in the first three samples, which show the change from a 
quantity of ammonia not very different from that found in Peru¬ 
vian guano, down to little more than half the amount. In the lat¬ 
ter case, it is probable that some particular circumstance must have 
affected the decomposition, which has advanced further than in 
average samples of old Ichaboe. Possibly that sample may have 
lain in a damp hollow. 

Passing from these to the kinds of guano-in which the decom¬ 
position has advanced still further, Bolivian guano may be selected 
as an example, because, more than any other of the so-called phos- 
phatic guanos, it is obtained free from foreign admixture. A good 
sample of this variety contained— - 


Water, . . . . . . 12.80 

Organic matter and ammoniacal salts, . . 10.85 

Phosphates, . . . . . . 58.80 

Sulphate of lime, ..... 1.73 

Carbonate of lime, . . . . . 2.74 

Alkaline salts, ..... 1.72 

Sand, . . . . . . 12.36 


Ammonia, ...... 

Phosphoric acid in the alkaline salts, equal to 1.34 { 
phosphate of lime, . . . . j 

A detailed analysis of the ash of this guano gave— 

Peroxide of iron, . . .. , • ,. 

Lime, ....... 

Magnesia, ...... 

Potash, .... 

Soda,. 

Chloride of sodium, . 

Phosphoric acid, • - . . 1 

Sulphuric acid, . . .. * 

Sand, 


100.00 

1.75 

0.64 


3.87 

31.47 

3.74 

1.40 

8.37 

0.77 

36.22 

0.48 

13.68 


100.00 


A hundred parts of the organic matter of this guano nn-nfann only 
16.9 of ammonia, and even this is above the average, many samples 
yielding only 10 or 11 per cent In this variety the evidence of 
advanced decomposition of the organic matter is complete. Urio 
acid can no longer be detected, and the residue clearly consists of 
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the less decomposable animal substances contained in the dung of 
the birds. 

It has been already remarked that doubts have been recently ex- . 
•pressed as to whether guano has been entirely derived from the 
dung of birds. The subject has been fully discussed, and the argu¬ 
ments for supposing it to be partly derived from other sources have 
been fully stated in the Jury Report of the Exhibition of 1862. 
No one doubts that the excrement of the birds living on the guano 
islands must yield a large, probably by much the largest* part of 
the guano ; but it is alleged by the supporters of the* view in ques¬ 
tion, that a considerable portion of it is derived from the carcasses 
of the birds which inhabit them. It is well known* that the remains 
of sea-birds were found in the old Ichaboe guano, but what propor¬ 
tion they bore to the entire deposit has never been ascertained. I 
do not know whether they have been found in the guano re¬ 
cently accumulated on that island, but feathers certainly form an 
invariable, though not a large, proportion of that now imported. 
Neither bones nor feathers, however, have ever been found in Peru¬ 
vian guano, or any other deposit,.except the old Patagonian guano, 
now no longer imported, which contained a very perceptible amount 
of the latter; and it Can scarcely be doubted that, if the remains of 
birds had formed any considerable part of ordinary guanos, traces of 
feathers, which resist decomposition for a longer period than any 
other animal substance, ought to be found in them. 

The composition of 1 the organic matter appears also to be fatal to 
the idea that any large proportion of guano can be derived from 
the flesh of the birds. In the preceding pages it has been shown 
that, in Peruvian and recent Ichaboe guano, nearly one-third of the 
organic matter consists of ammonia, or at least yields that sub¬ 
stance ; and in this respect it does not greatly differ from that of 
the recent dung of carnivorous birds. But the organic matter con¬ 
tained in flesh yields, in its recent state, only 14.2 per cent of 
ammonia, and often less; and as the decay of flesh produces 
ammonia, part of which would inevitably be lost, it would follow 
that, if any considerable portion of Peruvian guano were derived 
from flesh, the percentage of ammonia yielded by it ought to be 
very much smaller than it actually is. In point of fact, the com¬ 
position of Peruvian guano is exactly what might be anticipated 
from all that is known of that of the excrement of carnivorous birds, 
which is rich in decomposable nitrogenous compounds; and it is 
easy to see, that just in proportion as the conditions likely to pro¬ 
mote that- decomposition occur, so does the amount of organic 
matter diminish. Peruvian guano is exactly like Angamos guano 
which has undergone a more complete decomposition; and the 
guanos of damp climates, such as recent Ichaboe; contain an organic 
matter almost identical in composition with that of Peruvian guano; 
while in the older and more decomposed deposit, the proportion of 
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ammonia was much smaller—a result to be anticipated from what is 
known regarding the changes these nitrogenous compounds undergo. 

It cannot by any means be asserted that no part of a guano is 
produced from the remains of dead birds, but it appears unquestion¬ 
able that, if it is, the quantity is so small as to be scarcely worthy of 
notice, and we may fairly conclude that it is to the accumulation of 
dung that we must look for a new supply of guano when the present 
deposits are exhausted; and it will be a matter for consideration 
whether anything can be done to promote its accumulation. 


JTIL COMPOSITION OF A GUANO CONTAINING SAUNE MASSES. 


Some time since a guano was sent to the laboratory containing a 
number of saline masses. The place from which it was imported 
was not mentioned, and I have been nnable to obtain any farther 
information regarding it, but it bore a remarkable resemblance to 
damaged Peruvian, having a dark brown colour and the other char¬ 
acteristics of that guano. It contained— 


Water, • . • • 

Organic matter and ammoniacal salts, 
Phosphates, 

Alkaline salts, . 

Sand, . 


16.60 
27.32 
28.85 
16.18 „ 
11.25 


Ammonia, . 

Phosphoric add in the alkaline Balts, equal to 5.96 ) 
phosphate of lime,. . . . j 


100.00 

7.28 

2.75 


From the general composition of this sample, I was forcibly re¬ 
minded of some Peruvian guanos, containing hard saline masses, I 
had examined some time before, and I thought it advisable to an¬ 
alyse those contained in this sample. Some of the masses were 
accordingly picked out and scraped with a knife, for the purpose of 
removing the guano adhering to their surface, but it was found to be 
so thoroughly disseminated through them that it was impossible to 
separate it. After as complete separation as was possible, the sample 
analysed contained 61.94 per cent of ash, and must therefore have 
retained a considerable quantity of the actual guano. Its ash 
contained— 


Peroxide of iron, 




3.81 

Lime, 




23.02 

Magnesia, 




4.21 

Potash, . 




3.55 

Chloride of potassium, . 




5.67 

Chloride of sodium, 




20.80 

Phosphoric acid, 




21.15 

Sulphuric acid, . 




11.14 

Silicic arid. 




1.36 

Sand, 




4.94 

99.65 
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These numbers appear to show that the sample must have been from 
the lower part of a deposit which had been exposed to the sea. The 
reduced amount of organic matter indicates a more advanced de¬ 
composition, due to moisture, and that this must have been sea-water 
is clear from the very considerable proportion of common salt. This, 
however, will not explain all; and it seems probable that the sea¬ 
water must have percolated through the upper strata of the 
guano, and washed down some part of the alkaline salts containing 
potash to the lower part of the deposit. There is no doubt that, if 
the history of most guano-deposits could be traced, similar changes 
would often be observed. 

IV. ON THE COMPOSITION OF SOME OF THE MORE IMPORTANT WEEDS 
INFESTING CULTIVATED SOILS. 

Little attention has as yet been paid to the composition of the 
weeds infesting the soil, and their action upon it, whether exhaust¬ 
ing or otherwisa The ash of a few has been analysed; but as far 
as the great majority of them is concerned, no definite information 
is to be found, though many well-known facts indicate the importance* 
of more accurate knowledge, and many statements have been made 
regarding them which, to say the least of it, require confirmation. 

There is little doubt that a knowledge of the composition of the 
weeds found abundantly in any soil might often assist us in forming 
an opinion as to its nature; for there is no fact better established 
than that certain plants are found only on particular soils, and it 
has been naturally supposed that they flourish there because they 
find an abundant supply of congenial food. Certain plants, for ex¬ 
ample, are found only on calcareous soils, and it has been supposed 
that they grow there because they require and find abundance of 
lime, which is, contained, or supposed to be contained, in large 
quantity in their ash. Common coltsfoot is one of those plants 
which are considered to be an infallible indication of the presence 
of lime in the soil; and the rank and luxuriant growth of certain 
grasses is supposed to be a proof that much soluble silica is contained 
in others. The statements in question are an extension of the opinion 
entertained by Liebig, that all plants may be divided into- three 
classes—jpoteA, lime > and silica plants—distinguished by yielding 
an ash containing a preponderating quantity of either of those sub¬ 
stances, and consequently growing luxuriantly only on soils con¬ 
taining them in abundance. How far these views are well founded 
it is not my intention to discuss at the present moment, my object 
being to place facts on record, and when these have accumulated in 
sufficient number will be the proper time for considering the deduc¬ 
tions to be made from them. ^ , 

I had originally intended to examine only the ash of the different 
weeds, but as not only its composition but its percentage in the 
plant seemed of importance, I was led to extend my experiments to 
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the determination of the amount of water aiid nitrogenous matters 
contained in it, so that, in the event of any of them forming under 
any circumstances part of the food of animals, their value might be 
approximately ascertained. The plants were all. collected when in 
full flower, some of them in the neighbourhood of Glasgow, others 
near Dairy in Ayrshire. As soon as they were received at the 
laboratory, a portion was weighed off for the determination of moist¬ 
ure, and the rest was spread out to dry in a thin layer. In general 
the portion taken for the water was selected so as to give a fair pro¬ 
portion of stems, leaves, and roots ; but in some few cases those 
different parts were separated, and analysis made of each. It is 
not necessary to enter into any special details regarding the mode 
in which the analyses were made, which presented nothing peculiar. 

Coltsfoot (Tumlago farfara). 

In this particular case, as the flowers appear before the leaves, the 
plants were collected after flowering. They were gathered on the 
4th June, from a very sandy soil overlying clay, and carefully dug 
up so as to obtain the whole of their long and deeply-penetrating 
roots. The ash contained an unusually large quantity of sulphuric 
acid, part of which was reduced to the state of sulphur in burning, 
so that above a per cent of this substance appears in the analysis:— 


Water, . . . . . . . 86.66 

Albuminous compounds, .... 1.94 

Other organic matters, ..... 9.27 

Ash, ....... 2.13 

100.00 

Nitrogdh, ...... 0.31 

The ash contained— 

Peroxide of iron, ..... 0.95 

Lime* . ..19.52 

Magnesia, ...... 8.19 

Potash, ....... 19.92 

Chloride of potassium, ..... 9.94 

Chloride of sodium, ..... 4.09 

Phosphoric acid, . . . . 4.1 & 

Sulphuric acid, ...... 24.52 

• Sulphur, ...... 1.20 

Carbonic acid, . . . . . .2 85 

Charcoal,. 0 74 

Sand,.. 


99.87 . 

Re-calculated after deduction of sand, charcoal, and carbonic acid 
this gives:— ' 


Peroxide of iron. 
Lime, . 
Magnesia, 

Potash, 


1.02 

21.10 

8.86 

21.54 


Carry forward, 52.52 
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Brought forward, 52.52 

Chloride of potassium, ..... 10.75 

Chloride of sodium, ..... 4.45 

Phosphoric acid, ..... 4.44 

Sulphuric acid, ..... 26.55 

Sulphur, ...... 1.29 


100.00 

Common Thistle (Cnicus lanceotatus). 

The plants were collected on the 6th July, from a good sandy 
loam. They were of large size, and the stems and leaves were sepa¬ 
rated, and the quantity of ash and nitrogen in each determined. 
The ash analysis, however, was made on the entire plant 


Water, 


Stems. 

, ' 82.06 

Leaves. 

85.52 

Albuminous compounds, 

. 

. 1.19 

3.12 

Obiter organic matters, . 

, 

. 15.39 

9.05 

Ashy 

• 

. 1.36 

2.31 

Nitrogen, 

. 

100.00 
. 0.19 

100.00 

0.50 

The ash contained— 

Peroxide of iron, 



2.39 

Lime, . 



21.65 

Magnesia, 



6.04 

Potash, 



14.9S 

Chloride of potassium, . 



20.23 

Chloride of sodium, 



4.24 

Phosphoric acid, 



3.54 

Sulphuric acid, . 



3.25 

Silicic acid. 



2.27 

Carbonic acid, . 



13.78 

Charcoal, 


• • • 

0.63 

Sand, • 


• * • 

6.60 

And re-calculated after deduction of sand, charcoal, 

99.60 

and carbonic 


acid, the numbers stand as follows:— 

Peroxide of iron, . . . . .3.04 

Lime, . . . ... . . 27.54 

Magnesia, . . . .. .. . 7.69 

Potash, . , . . . . . . . 19.07 

Chloride of potassium, ..... 25.76 

Chloride of sodium, ..... 5.39 

Phosphoric acid, ..... 4.50 

Sulphuric acid, . . . . . ‘ 4.13 

Silicic acid, ... ... 2.88 


100.00 

Field Mustard’ (Sinapis aruensis). 

The plants were collected on the 1st July, and grew on a sandy 
loam with a day subsoil. The plant belonging to a family which 
contains a volatile oil, rich in sulphur, it seemed interesting to as¬ 
certain what portion of the sulphuric acid found in the analysis of 
the ash existed in the plant in the form of sulphur. For this pur- 
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pose a portion of the plant was boiled with hydrochtdti^acid, and 
the quantity of sulphuric acid pre-existing in the planfv^as found 
in the solution. Another portion was treated with fuming nitric acid, 
and the excess of sulphuric acid oyer that in the previous $sqperiment 
gave the amount of sulphur present in the plant ip. an unoxidised form. 


Water, .... 

. 


V 

80.45 

- t Albuminous compounds, 

. 

. 


3.62 

V - , Other organic matters, . 

. 

. 

. 

** 13.92 

Ash, . 

* 



2.01 

100.00 

Nitrogen, 

. 

. 

• 

0.B8 

Sulphuric acid (ready formed),. 

. 

. 

. 

0.18 

Sulphur, 

• 

• 


0.02 

The ash contained— 

Peroxide of iron. 




3.12 

Lime, .... 




28.42 

Magnesia, 




2.60 

Potash, 


# - 


16.39 

' Soda, .... 




1.45 

Chloride of sodium, 




9.30 

Phosphoric acid, 




10.12* 

Sulphuric acid, . 


• 


11.69 

Silicic acid, 




trace 

Carbonic acid, . 




11.71 

Charcoal, . ’ 

f ■ 



0.20 

Sand, . . ... 

*• 

* x 

* 

4.21 

99.21 


Sand, carbonic acid, and charcoal being deducted, the ash has the 
following composition:— 


Peroxide of iron, 




3.75 

Lime, 




33.71 

Magnesia, 




3.62 

Potash, . 




. 19.72 

Soda, 




1.75 

Chloride of sodium, 




11.20 

Phosphoric acid. 




12.18 

Sulphuric acid, . 




. 14.07 

Silicic add, 


• 


. trace 


100.00 


Common Nettle (Urtica dioica). 

The plants were gathered on the 5th July, and were of large size 
and in full flower. Soil, a sandy loam. Leaves and stem were 
separately analysed, and the proportion of each in the plant was also 
ascertained to be as follows:— 


Btem,.47.48 

Lwes, . . . . . . 52.52 


100.00 














185 


PROCEEDINGS IN THE LABORATORY. 


WatSr, 

Albuminous compounds, 

Other organic matters, . 

AsJv ...» * 

Stems. 

82.06 

2.12 

14.1Q 

L66 

Leaves. 

75.65 

5.87 

14.14 

4.34 

Nitrogen, .... 

100.00 

0.34 

100.00 

0.92 

The ash contained— 

Peroxide of iron, 

Lime, . - • •. 

Magnesia, ' 

Potash, . 

Chloride of potassium, . 

Chloride of sodium, 

Phosphoric acid, . 

Sulphuric acid, . . • 

Silicic acid, . • • 

Carbonic acid, .... 
Charcoal, . 

Sand, . 

2.49 

15.95 

4.68 

31.64 

11.42 

4.12 

4.28 

4.87 

17.44 

0.24 

2.20 

i 

5.09 

28.96 

6.70 

10.96 

1.70 

3.05 

8.20 

8.40 

, 6.40 

6.19 

0.74 

14.00 


99.38 

100.39 

After deducting sand, charcoal, and carbonic acid. 

we have: — 

Peroxide of iron, 

Lime, . . ... 

Magnesia, . 

Potash, . 

Chloride of potassium, . 

Chloride of sodium, 

Phosphoric acid, . 

Sulphuric acid, . 

Silicic acid, I 

Stems. 

3.14 

20.08 

5.89 

39.83 

14.37 

5.18 

5.38 

6.13 

Leaves. 

6.40 

36.45 

8.43 

18.80 

2.15 

3.83 

10.30 

10.58 

8.06 


100.00 

100.00 


Buttercup (Ranunculus repens). 

Collected on the 8th July, and grown on a strong day soil 


Water, . 

Albuminous compounds, 
Other organic matters, . 
Ash, • 


• • • 

85.15 

1.31 

10.87 

2.67 




100.00 

Nitrogen, 

* 

. 

0.21 

The ash contained— 



2.94 

18.64 

4.98 

26.84 

5.15 

10.67 

Peroxide of iron, 

Lime, ♦ 

* \k Magnesia, 

Potash, . 

Soda, 

Chloride of sodium, 





Carry forward. 

64.22 
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Phosphoric acid. 
Sulphuric acid, . 
Silicic acid, 4 . 
Carbonic acid, 4 . 
Charcoal, 

Sand, 


Brought forward, * 

. . • *&$) 

. "420 

. . tm 

5.96 


99J1 



Sand, charcoal, and carbonic acid being deducted, this gives 


Peroxide of iron, 




3.79 

Lime, . 




. • 17.59 

Magnesia, 




6.42 

Potash, . 




34.61 

Soda, . 




6.64 

Chloride of sodium. 




13.76 

Phosphoric acid, 

Sulphuric acid, . ' . * 




4.56 

7.22 

Silicic acid, 




5.41* 

100.00 
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ON RECENTLY INTRODUCED CONIEERiE s 

To ascertain the Progress of Ooniferce introduced within the last Thirty Years, 
and the most suitable Relations of Soil, Altitude , Exposure, <Ssc . 

By Robert Hutchison of Carlowrie, Kirkliston. 

* [Premium—The Gk>ld Medal.] 

During the last thirty years, no branch of arboriculture in this 
country has received greater* attention than the introduction and 
cultivation of the order Ooniferce, or Pine family; and it may there¬ 
fore be a subject in itself interesting, and worthy of investigation, 
to as<^r|am how many and which of She varieties thus experimen- 
introduced have succeeded, or are destined to be found flour¬ 
ishing vigorously a century hence; what varieties, in shorfc of the 
many planted so promiscuously, are most likely to carry out b|st 
the intentions of the planter, who begins his work in the spirit of 
the old Roman, that he ^benefiting not himself but his posterity— 
planting trees quarym aspidetjbadcam •ypse nunquam. 

Amongst the numerous genera introduced, there fere many beauti¬ 
ful varieties from India, the Himalayas; Afghanistan, Chili, and 
the Andes; while California, British Columbia, and the north-west 
provinces of America have themselves furnished a large collection.* 
These now grace with their luxuriant and evergreen foliage many 
of our. lawns and pineta, in stfme situations vying even in hardi¬ 
hood with our well-known spruce and common Scots fir. Instances, 
no doubt, have occurred where some of the species, whether from 
injudicious planting in soils unadapted to their nature^ or from im¬ 
proper treatment, have disappointed the hopes of their planters, and 
have thus tended to bring discredit upon the whole tribe. 

Fortunately such cases form the exception rather than the rule; 
and while there are a few varieties which, we must admit, are- un¬ 
suited to our Scottish climate, we hope to show that the great ma¬ 
jority of those Conifers—more particularly such as the Highland 
and Agricultural Society of Scotland desire information as to their 
success and progress—will be found in many localities thoroughly 
acclimatised, and flourishing almost in that pristine beauty which 
first attracted the eye and attention of the botanical explorer in 
their native habitats. 

With the view of endeavouring to Supply such information in rela¬ 
tion to soil, altitude, and exposure as the Society desires, we have ob¬ 
tained, in the prescribed form, returns from sixty-five stations through- 

. * It is proper to state that this Report was written in the autumn of 1862, from' 
information collected then, consequently before any idea could he formed of the 
hardihood of the Japan pines which have since been introduced, and which may be 
treated of at some future period, 

TRANS.— MARCH 1864. p 
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out twenty-seven different counties in Scotland, and from as wide a 
range of elevations as possible. Several of these schedules (which 
we have appended to this Report) will be found to contain the par¬ 
ticulars of species which have already attained to timber-yielding 
dimensions, and are thus both interesting to the admirer of the pine 
tribe, and at the same time enable us to form some idea of the capa¬ 
bilities of these new species, and their utility for general economic 
purposes. In collecting these statistics we have endeavoured to 
obtain them from the best and most reliable sources ; and while we 
are indebted to those who have kindly furnished them, we regret 
having been unable to obtain access to a larger number of enterpris¬ 
ing and intelligent cultivators who possess well-established pineta. 

It is interesting to observe how many, chiefly of the larger speci¬ 
mens of these comparatively recent importations, have withstood 
the severity of the winter of 1860 - 61 , or are now recovering from 
the effects of that memorable season. This is in itself a conclusive 
proof, in the case of many of the species, of their hardihood and 
aptitude for our climate ; and since it appears that of some of the 
varieties the small plants perished, while the taller and older speci¬ 
mens survived, or. were only tarnished, it may be concluded that, if 
by care and judicious treatment, by shelter or otherwise, small plants 
can reared beyond the hoar-frost levd> or ground mists, they will 
then be found to succeed well, and to make more rapid and satis- 
factory progress. This holds good especially of the slower-growing 
Mads, such as the Picea Gephdonica, Picea Fins&po, Pinus Lamber- 
tiana, and, in some instances, of Picea Nobilis. One excellent mode of 
attaining this desirable object is by planting these varieties in clumps, 
or even singly amongst a thickly-studded nursery of Haginoe fir,Which 
as a nurse cannot be surpassed, being better adapted for that purpose, 
and a more rapid grower, than the common Scots fir; while its strong 
foliage and close habit effectually ward off those cutting winds which 
frequently disturb and destroy the growth of the more tender pines. 

hi their natural habitats. Conifers© will, generally speaking, be 
found to prefer a soil the principal component of which is the debris 
of granitic rock upon a dry subsoil; and although it may therefore 
be inferred that this is best adapted to their habits, it by no means 
follows that they will not thrive in soils of other descriptions. Seve¬ 
ral of the North American and Californian pines thrive best in a 
rich, damp, or even wet loam, upon a wet subsoil, or upon ground 
surcharged with moisture. Of this nature are the Wellingtonia 
Gigantea and Cryptomeria Japonica, which will not succeed in a 
light dry soil; in fact, the former will scarcely live in such a situa¬ 
tion, for the growth which it makes in one season dies off the'next, 
leaving the plant at the end of a few years little if any larger than 
when first planted. In a deep, damp, peaty soil it also thrives well; 
and the Abies Menziesii and Picea Pichta also succeed best in simi¬ 
lar ground. A singular instance of the preference of these pines 
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for a wet soil may be stated. At Balgowan (200 feet elevation), 
Perthshire, they are not thriving vigorously in a dry loamy soil; 
while at Keillor, in the neighbourhood (560 feet elevation), upon a 
high peaty moorland, partially drained and naturally wet, they do 
very well, and there are many large and handsome specimens. A 
large and very beautiful example of the Wellingtonia Gigantea is at 
Rosehall, near Falkirk (160 feet elevation), growing in a deep loamy 
soil, upon a wet sandy subsoil, and it has now attained, in perfect 
symmetry, nearly IS feet in height. At Riccarton (Mid-Lothian), 
from 300 to 350 feet elevation, there are several fine large plants— 
one, in particular, about 12 feet high; and’ at Rockville, near Lin¬ 
lithgow, Mr Adie, C.E., possesses as handsome and large a specimen 
of this noble pine as may be seen in any collection. It is now (Dec. 
1863) about 12 feet in height. The thickness and robust character 
of the stem of this valuable acquisition to our coniferous collections, its 
hardiness, even in very exposed situations and under extreme" degrees 
of frost," fix its value unquestionably as the best pine yet introduced, 
and as one of our most justly esteemed and beautiful evergreens. 

It must be borne in mind that those varieties which prefer a 
damp soil are the exception; for, as a rule, we jind that in this 
climate Coniferse do least good in ground of a close, stiff, retentive, 
clayey nature upon a wet bottom ; and they will not do at all upon 
the chalky formations. A substratum of gravel is well adapted for 
their healthy development, as it drains off the water from their numer¬ 
ous rootlets and fibres; and it is a curious fact, that upon such subsoils 
most of the Coniferse named in the lists in our Appendix stood the 
winter of 1860-61 better than the same varieties upon wet subsoils, 
although at similar altitudes , where the frost was far less intense . 

The firs (Abies), whose roots run nearer the surface of the ground, 
.do not necessarily require so deep a soil as the Pinus (true pine), 
Picea (silver firs), Larix (larches), cedars, cypresses, junipers, yews, 
and araucarias; but they will be found to thrive most vigorously 
upon a sandy loam with a cool subsoil of sand or gravel. 

There are many good specimens of the Araucaria Imbricata men¬ 
tioned in our Appendix, warranting the conclusion that, notwith¬ 
standing the many cases of failure, it will thrive better in a light 
gravelly soil, even with great exposures, than in rich loam in shel¬ 
tered places. Many of the failures may doubtless be attributed to 
its having been planted in a too rich and fine soil. At Dunrobin, 
in Sutherlandshire, there are several fine specimens exposed to all 
weathers, and perfectly hardy; and at Dinimarle, on the banks of 
the Forth, near Culross, it is growing vigorously in a cold day soil, 
with af stiff clay subsoil and open exposure. Young plants will be 
found to agree well with plenty of manure as atop-dressing to their 
roots ; and in cases where little progress has been made for years, 
this application will be found a most beneficial and effectual stimu¬ 
lant. At Cairnsmore, in Kirkcudbrightshire, which may be styled 



190 


RECENTLY INTRODUCED CONIFERJE. 


*• the Devon shir e of Scotland,” at an elevation of 200 feet, there is 
a noble specimen of this .Chilian Pine, 30 feet in height, and 4^ 
feet in girth at 2 feet from the ground.-—( Vide Return No. 4s.) It 
is planted in a light garden loam, but is unfortunately becoming bare 
and slightly decayed in the lower branches, probably from its roots 
having now penetrated to the subsoil, which is a white till 

Gedrus Deodara requires a dry subsoil; indeed, whatever be the 
nature of the upper soil in which it is planted, that appears an essen¬ 
tial requisite to its vigorous growth, and it generally succeeds best 
in a sandy loam in situations not exposed to wind. 

A good free loam of average depth will, in most cases, suit the 
majority of the other Conifers named in the lists, and many of them 
have succeeded well even upon a poorer soil, provided it be drained 
and that there be some degree of altitude in the situation. Upon a 
thin soil over whin-rock the Cedrus Atlantica will be found a miser¬ 
able failure; but upon a deeper and better soil, with a more genial 
subsoil, m spots sheltered from high wind, or if nursed until from 
8 to ID feet high amongst common and strong-foliaged firs, this 
will be found a very beautiful and hardy variety 

Abies Morinda, Picea Cephalonica, and Pinus Macrocarpa require 
a very strong, rich, and deep loam ; but in many localities we have 
found these varieties, especially the first mentioned, unsuited to this 
country, owing, we think, to its putting forth, its young buds too 
early in spring, which thereby get nipped and checked by the frosty 
nights and winds of March. We notice, however, one good speci¬ 
men said to be thriving vigorously at Newton, in Aberdeenshire, at 
an elevation of S00 feet, in a good clay loam upon a clay subsoil. 

Pinos Larieio does not thrive well in light soil upon dry subsoil, 
but, like the Abies Menziesii, prefers a damp bottom. 

We come now to notice the altitude at which these Conifers have 
thriven best and made most progress since their introduction to 
this country. This is a point regarding which there need be little 
doubt In eight cases out of ten, the higher elevations (especially 
if sheltered from wind) will be found best adapted for their rapid 
and hardy development. In such situations not only is the frost 
less intense, but they enjoy comparative immunity from the haar 
and mists which exert so pernicious an influence on the young buds 
and terminal shoots of many of the slower-growing and more tender 
varieties; frequently, with mistaken kindness, planted in valleys and 
low-lying situations. 

Regarding exposure, as in the case of altitude, there is little room 
for remark. In almost every pinetum the finest specimens are in¬ 
variably found on the highest parts of the ground, provided there 
be * skelter from wind . We consider a northerly exposure most 
suitable to the requirements of the pine family generally.. It retards 
their too early development of young buds in spring, which a south¬ 
ern aspect, exposed to the sun's rays, is apt to induce; and again in 
winter, their frost-festooned foliage and snow-clad branches are, in 
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frosty nights, protected from the influence which the mid-day sun, 
melting the icy covering, would otherwise exert to their injury and 
almost certain destruction. 

Pinus Lambertiana, Macrocarpa, and Picea Cephalonica are very 
liable to suffer from this cause, and should always, if possible, be 
placed in " back-lying ” situations. We have known Pinus Macro¬ 
carpa thrice tried in one pinetum, and it always failed for the reason 
just assigned. 

In exposed positions, many of the species lose their leaders, both 
from the effects of frost and blasts in winter; and as they are thus 
deprived of the chief, essential to their future progress and symme¬ 
try, it is of importance to guard against such a casualty by planting 
them amongst nurses of the common spruce or Scots fir, and afford¬ 
ing as much shelter as possible when young. It is, however, for¬ 
tunate that new leaders are rapidly formed by several of the Conifers 
when the old ones are injured; and of those most prone to repair 
such a loss, we may notice the Abies Douglassi and Pinus Pinsapo. 

No correct conclusion can be drawn from the state of pines 
planted in the neighbourhood of large towns, as their exposure to 
smoke is so great, and it exercises, to such an extent, so injurious 
an influence on their growth and development. No shelter from 
wind, elevation of altitude, or even good soil, will effectually remedy 
this evil; hut it is not surprising that the rarer Ooniferse should dis¬ 
appoint the hopes of planters in such situations when the common 
spruce will not thrive in them. At Merrylee, near Cathcart, for 
example, spruces do very well when young, and until about twenty 
years old, after which they either become stationary in growth, or 
give way gradually, and assume a most miserable appearance. May 
it not, therefore, be worth consideration, whether plants got from 
nurseries in the immediate vicinity of cities or large towns are not 
so affected by the smoky atmosphere as to be retarded thereby in 
their growth for some years after their removal ? 

Several of the Conifers make very large annual growths of young 
wood. At Castle Kennedy, the Pinus Insignis, for example, is in 
many cases growing from 3 to 4 feet every year; and Picea Nobilis 
near Falkirk, actually grew 9 feet in three years, and is now fully 
16 feet high; and this season, at Carlowrie (Linlithgowshire), Abies 
Douglassi grew 10 inches in two months, while Wellingtonia Gigan- 
tea added fully 2 feet to its height in the same time; besides 
which many other examples might be adduced. These should 
therefore be placed in exposures well calculated to facilitate the 
full ripening of the young wood of such extraordinary growths. 

We may here notice a very good example of the advantage to be 
derived from planting in spots sheltered from wind, which presents 
itself in the pinetutn at Stonefield (Argyleshire). This place, with 
an elevation of 200 feet, contains one of the most thriving collec¬ 
tions to be met with anywhere—arising, in a considerable measure 
(although not entirely, as the situation is near the ooast, and within 



192 


RECENTLY INTRODUCED CONITEE^S. 


the influence of the Gulf-stream), from due attention having been 
given to shelter them from such winds as prevail in the district. 

The damaging effects of wind upon pines, to which, in a great 
degree, we ascribe so many of the failures which planters have ex¬ 
perienced in this climate, are, perhaps, best illustrated by the fact 
that; when placed in shelter, they thrive well until their leaders and 
upper branches shoot above the shelter line, when the part thus ex¬ 
posed gets swayed by the wind, and assumes in a very short time 
quite a bent and lateral habit. 

Another very injurious influence upon the pine family, and m- 
deed upon all forest trees and vegetation generally, is that exerted 
by the sea-breeze, especially along the east coast of Scotland. In 
Sutherlandshire, where all the foreign pines are found to succeed 
very well, any damage sustained in the winter of 1860-63, is as¬ 
cribed by Mr Mafchieson more to that cause and to undue confine¬ 
ment than to the effects of the intensity of the frost. 

Having thus briefly noticed the principal varieties of the-Coni- 
ferae contained in the list of the Highland and Agricultural Society 
of Scotland, in their relations to soil, altitude, exposure, &c., we 
would refer any one interested in the matter for fuller particu¬ 
lars on these heads to our Beturns; and we may be permitted, be¬ 
fore concluding this paper, to offer a few remarks regarding the 
treatment of those varieties which seem best adapted to the vicissi¬ 
tudes of our climate in the majority of instances. 

Although, to attain anything like maturity in a climate hitherto 
foreign to them, trees require soils and exposures peculiar to their 
respective natures and habits, it is also a very important element 
with every judicious planter that the seed be procured from a 
healthy and robust stock ; and in the case of pines, it is well to 
obtain it, if possible, from the healthiest specimens in their own 
native habitats. Plants originated from such germs are more likely 
to inherit the hardiness and strength of the original, and to possess 
all the family qualities in a more satisfactory degree than such 
plants as are raised only from cones produced in this country, or 
are propagated by grafts or cuttings. Many of the coniferous tribe, 
even in their native soils, do not produce cones freely nntil they 
have attained a great age; and in our climate an abundance of 
cones, where the tree has not arrived at maturity, is a proof only of 
a sickly and degenerate habit; and the fewer the cones, the more 
robust and vigorous is the plant. Can, then, a healthy progeny be 
expected from seeds procured from the cones of trees so lately intro¬ 
duced to this country ? 

The practice of propagating these rarer Coniferse by grafts or 
cuttings is highly reprehensible. A grafted specimen always par¬ 
takes of and retains the habit of the branch by its lateral growth, 
fails to produce a good leader, and consequently never becomes a 
good specimen or a valuable tree. No doubt, the process may do 
very well where it is not contemplated to rear timber-yielding 
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trees, but only garden or lawn evergreens; but at the best this 
mode of propagating them is a very slow one ; the ligatures and 
coverings over the grafted part require to remain for about two 
years after the operation ere they may with safety be removed and 
a good strong juncture be effected; if they should be withdrawn 
sooner, success will almost certainly be defeated. . One evil often 
arising from grafting is the proneness of the graft to increase much 
faster than the stock, thus overweighing it and leading to a shat¬ 
tered stem. This may, however, to a great extent, be remedied by 
making scores with a knife from the stock over the graft at the 
juncture, and then earthing it up, A grafted specimen of Picea 
Nobilis (at Wauchope, Roxburghshire), treated in this manner, had 
its growth reduced in the first year after the process to about four 
inches; next season it attained 8 inches, and has grown 1 foot 
every year since, and the stock has now acquired sufficient vigour 
and strength to carry the graft. At Pitfour (Perthshire) a grafted 
Abies Douglassi, although now fourteen years old and 13 feet 
high, still retains the character of the branch; and at Caimsmore 
(Kirkcudbright) a grafted Picea Nobilis, now eight years old and 6 
feet high, was very long in forming a leader—a fault by no means 
uncommon amongst grafts. To remedy the evil, it was transplanted 
when four years old, and removed to a different situation and soil, 
after which it grew rapidly, and has at length formed a good ter¬ 
minal shoot The most certain mode of promoting the formation 
and growth of a good leader in grafts is by frequent lateral or side- 
shoot pruning, or “ foreshortening,” in their young state. In such 
circumstances Picea Nobilis requires very hard and constant prun¬ 
ing, and is much benefited by it. In fact, when young, many of 
the pine tribe are improved, and a vigorous and rapid progress in¬ 
duced, by the judicious yet free use of the knife. Abies Morinda 
and Picea Pinsapo particularly require and are much accelerated in 
growth by pruning; and at Keir this has been very successfully 
tested by that very intelligent cultivator, Mr Niven, whose return 
in our Appendix (No. 42) will be found very interesting. We have 
known common spruces, when foreshortened, greatly improved, 
and increased in timber dimensions to about a third more than 
others grown beside them mpruned, or untouched by the pruning 
chisel at all. In truth, we incline to think that Conifers generally 
may be thus treated with greater advantage than many planters 
are aware of, or will admit. In the Keir grounds, we may remark, 
as illustrative of the difference in growth after a few years between 
a grafted specimen and one of the same species on its own roots, 
that a Pinus Macrocarpa, grafted, and now flfteen years old, is 
about 14 feet high; while one on its own roots of the same age 
is now 17 feet high, and is a far finer specimen; both seem, 
however, equally healthy. 

In the case of the Cedrus Deodara, whose terminal shoots in 
young plants frequently fail, owing to the winter and spring frost* 
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M foreshortening ” pruning is very beneficial, promoting the early 
renewal of the leader where the specimen is healthy and vigorous. 
It is indeed advantageous to prune the side-shoots of this Oedrus 
carefully at frequent intervals when young, so as to strengthen the 
plant and secure an erect habit 

Propagation by cuttings, though less objectionable than grafting, 
is also to be discouraged, as plants so raised never form such 
fine trees as those grown from seed. This is unfortunately an 
almost universal mode of increasing our stock of many of the rarer 
Conifers, e-wing to the difficulty in obtaining seeds ; and although 
it cannot be avoided, there is no doubt that only second-class 
specimens are grown from all young plants reared from any mode 
of propagation other than from the cone ; and this is quite appa¬ 
rent when they are compared with the strong-stemmed, majestic, and 
well-formed seedlings which have been once or twice transplanted. 
The practice of nursing several of the more rare varieties in pots 
may be also noticed. Many plants are thereby destroyed for future 
beauty and usefulness, by becoming, either from want of due care or 
observation, what is technically called “pot-bound ” in their roots ; 
land when planted out in the situations destined for them, they do not 
spread out their numerous rootlets and fibres so freely and regularly 
as seedlings raised in a bed or nursery-ground on the open border in 
a sheltered situation, and are never so well able to resist the wind 
when they attain to some height. Instances of this have occurred 
at Kew Gardens, where many fine old trees have died out or been 
blown down from this cause. All young pines, whether grown in 
pots or 5n the open border, which are intended to be grown as 
specimens, are very much improved by frequent transplanting. The 
roots are thereby rendered more fibrous and better calculated to 
obtain a firm hold of the ground in exposed situations. None of 
those in our list can be more advantageously treated in this manner 
than Pinus Macrocarpa, Oephalonica, Excelsa, Lambertiana, and 
tiie cypresses generally; and where recourse is had to this treat¬ 
ment^ it is a further aid to the growth and development of the 
young fibrous roots and spongeoles, if good loam and well-made 
manure mixed together in equal parts be fed into the stools pro¬ 
vided far the transplanting operation. The ground should also be 
well and deeply worked when it is intended to transplant. If so 
treated in the end of April or beginning of May—the early part of 
the latter month being, in our opinion, a very safe time to plant 
out or remove most of the pines—the temperature of the soil is in¬ 
creased by the penetration of the sun’s rays, and evaporation caused 
by the stirring of the damp earth; and the heat so imparted to the 
soil will greatly assist and promote the development of the rootlets 
ill their new situation, fresh spongeoles being very soon protruded 
by the plant, as if it had never been removed at all. 

Top-dressing with liquid manure (diluted) upon a thin soil, upon 
the ground under the extremes of the branches, will also be found 
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very beneficial. It should be applied after rain, and will find its 
way down to the points of the young roots, and stimulate their 
growth. This should not, however, be practised, at such seasons as 
will induce too early action in the young buds, rendering them liable 
to be nipped by the frosts of spring ; nor should it be attempted 
in the end of autumn when the natural sap has begun to descend. 
Cloudy or wet weather in May is the best time for administering 
such stimulants. 

We have noticed in several of our returns complaints against 
several of the pines mentioned of “ gumming; ” that is, for throw¬ 
ing out on the stem, chiefly at its juncture with the principal 
branches, a resinous substance, which, allowed to exude, must na¬ 
turally weaken the growth and healthy progress of the tree. This 
evil, to which the Pinus Excelsa seems most liable, arises, we sus¬ 
pect, from the gravelly or dry sandy nature of the subsoil, causing 
the tree to suffer from dryness at the root. At Eosehall, near Pal- 
kirk, one specimen of this pine, after attaining 10 feet in height, 
became thus affected, and “ bled to death.” At Keir, likewise, 
Pinus Excelsa had suffered severely from “ gumming.” There seems 
no specific against it except planting such of the varieties as are 
most subject to its ravages in a good soil with a rather dampish 
subsoil Another source of destruction to the coniferous tribe is 
the attack of insects. The pine-beetle (Hylurgus piniperda) infests 
the wood of many of the varieties, boring first through the bark, 
and working perpendicularly upwards, feeding on, and destroying 
the pith in its course. Pines so affected are easily detected; for 
their young shoots droop,‘and become of a sere, yellow colour, and 
very frequently drop off altogether. The Adelges, a scale or cocus 
insect, is another great enemy to Coniferse. Its ravages are most 
injurious to young trees of the Picea order. The Abies Menziesii, 
Picea Cephalonica, and Pinus Excelsa suffer most from its attacl^. 
It is found on the bark, and it is almost impossible to eradicate'it. 
It appears at first as a white scale-like substance on the stem and 
branches, and in this state is frequently carried from place to place 
in the removal of the plant; it afterwards forms cone-like excres¬ 
cences on the stem and branches, and corrodes the bark in its pro¬ 
gress. One species (Adelges laricis) is a sad enemy to the larch 
family, and other species infest the other pines. There is no effectual 
plan yet known for its destruction, except the removal of its victims 
from the pinetum as soon as possible after being discovered. 

We may notice as especially worthy of cultivation the following 
pines, selected from the list more particularly referred to in this 
Report, as they seem hitherto to have thriven best in the majority 
of instances since their introduction—Abies Douglassi, Picea Nobilis 
and Pinsapo, Pinus Laricio, Cupressus Lawsonii, Thujopsis Borealis, 
Thuja Gigantea, and Wellingtonia Gigantea. The four last named 
deserve a place in the most prominent part of every collection of 
ornamental trees. 
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In addition to those Coniferae mentioned in the list of the High¬ 
land and Agricultural Society of Scotland, there are other varieties 
•well-worthy of notice, and deserving a place in every pinetum. 

As many of these have both symmetry and beauty of foliage, as 
well as hardihood, to recommend them, we append a fist of such as 
appear to be most worthy of extensive cultivation, and which seem 
best suited to the vicissitudes of soil and exposure in this country. 
We name them in their order of merit, and as they seein to have 
thriven best in the majority of instances; and all those specified 
have been very favourably reported on by many of our correspon¬ 
dents in their returns of the other pines. In several cases the 
specimens are of considerable size :— 

1st, PiceaNordmanniana, which seems almost as hardy as the sil¬ 
ver fir, and is well deserving of the most extensive propagation as one 
of the best pines introduced; 2d, Pinus Cembra, which, at high ele¬ 
vations—as at Dal wick, Peeblesshire, at an elevation of 800 feet—is 
as healthy and hardy as the Scots fir; 3d, Pinus Austriaca; ‘4th, Abies 
Orientalis, a very fine variety, which is also well worthy of more ex¬ 
tensive introduction, and of being much better known than it has as 
yet been. At Castle Kennedy (Wigtownshire) there is a most mag¬ 
nificent specimen of it 17 feet high. 5th, Abies Canadensis ; 6th, 
Pinus Maritima; 7th, Pinus Benthamiana; 8th, Pinus Amabilis, 
which is a lovely pine, and in most places hardy; 9th, Pinus Jef- 
freyii; 10th, Cryptomeria Japonica; and 11th, Cupressus Lamber- 
tiana. The Cupressus Toruiosa has, we fear, proved too often a failure. 

Fine collections of most of the above named, and of pines gene- 
rally, are at Durris, in Kincardineshire (300 feet elevation), which 
& p&rhaps the most extensive pinetum in the north, if not in Scot¬ 
land. It appears also to be well regulated and very thriving. At 
Caimsmore, Kirkcudbrightshire (200 feet elevation); at Kossdhu, 
in Dumbartonshire (30 feet elevation); at Taymouth Castle, Perth¬ 
shire (370 feet elevation), where no frost seems ever to affect them, 
not even that of 1860-61. At Terregles, Kirkcudbrightshire (125 
feet elevation); at Balgowan and Keillor, Perthshire (200 and 560 
feet elevation); at Keir, Perthshire (600 feet elevation); and at 
Camperdown, Forfarshire (290 feet elevation). 

Amongst the hardiest of all those yet named we may place, as 
unequalled for that property no less than for its elegance, the Cu¬ 
pressus Lawsouii, than which there is not a finer evergreen in the 
family of Conifers. It was first introduced, we believe, in 1854, and 
one of the original plants had, in. the end of 1861, attained the 
height of nearly 10 feet, thus growing even more rapidly than our 
common larch; and, like the Wellingtonia Gigantea (whose reputa¬ 
tion is now happily pretty well established), the Thujopsis Borealis, 
and Thuja Gigantea, withstanding the most severe frosts, besides 
possessing the additional cbarm of retaining a beautiful evergreen 
foliage amidst the snows and blasts of winter. 
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APPENDIX of RETURNS to REPORT on the PROGRESS of CONIFERjE. 


No. 1.— BughtriG; Berwickshire. Altitude, 220 feet. 



No. 2.— Wauchope, Parish of Hobkirk, Roxburghshire. Altitude, 600 feet. 






f 

S.E., hut 

AraucAria Imbricata 

5 

S4 

Loam 

TiHy -j 

well shel¬ 
tered by 





l 

trees. 

Cedrus Deodara . . 

13 

114 

do. 

do. 

do. 

it Atlantia* . 

11 

6 

do. 

do. 

do. 

Abies Menziesii . . 

11 

14 

do. 

da 

do. 

Picea Nobilis . . . 

11 

n 

do. 

do. 

do. 

Pinus Ponderosa. • 

11 

94 

do. 

do. 

do. 

Wellingtonia Gigantea 

5 

8 

do. 

do. . 

do. 


Thriving, and very sturdy 

Do. and growing fast 
f Very thriving; growing 
\ 1 foot annually 

Very healthy 
do. 


No. 3.—Drumpaek, Parish of Irongray, Dumfriesshire and Kirkcudbrightshire. 
Altitude not ascertained. 



No. 4,— Cairnsmore, Parish of Minygaff, Kirkcudbrightshire. Altitude, 200 feet. 


Araucaria lmbneata 
Oedrus Deodara . . 
Abies Douglassi . . 

PiceaNobilis . . . 
n Cephalonlca . 

Pinus Bxcelsa. . . 
Cupr assets Lawsonii. 
Wellingtonia Gigantea 


da do. 

do. do. 

do. do. 

Sandy Sandy 

Garden loam White till 


. 

Sheltered Not thriving 

do (Very thriving, and a 

1 rapid grower 
Exposed Grafted; growing slowly 

Sheltered Very healthy 

do. {Healthy^growing 

j. j Very thriving, and an 

- t excellent lam plant 

Open Very vigereoa 


No. 5.— Cargen, Parish of Troqueer, Kirkcudbrightshire. Altitude, 80 feet. 
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Araucaria lmbneata 
Cedrus Deodara . . 
Abies Menziesii . . 

rr Morinda . . 
Pinus Laricio . , . 


wellingtonia Gigantea 6 to 7 


Principally 
loam & clay 


Quite healthy 
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No. 6 .—Tbrreoles, Pariah of Terregles, Kirkcudbrightshire. Altitude, 125 feet. 


Subsoil. Exposure. Present condition, Ac. 


Species reported on. 

Age 

in 

Tears. 

Height 

in 

Feet. 

son. 

Subsoil. 

Araucaria Imbricata 

Z1 

14 

Sandy loam 

/Dry sandy, \ 
\ or gravelly / 

Cedrns Deodara . . 

11 

21 

do. 

do. 

Abies Douglassi , . 

24 

41 

do. 

do. 

u Menziesii . . 

23 

! 32 

! do. 

do. 

Picea Pinsapo . . 

12 

16 

! do. 

do. 

Pinus Excels* . . 

.. 

:16 

do. 

do. 

rr Ponderosa . 

24 

39 

do. 

do. 


Very thriving 


S. and E. 
do. 
do. 
do. 
do. 
do. 


No. 7.— Castle Kennedy, Parish of Inch, Wigtownshire. Altitude, 100 feet. 


Araucaria Imbricata 

19 

Oedrus Deodara . . 

18 

ti Atlaatica . . 

12 

Abie* Douglassi . . 

15 

it Menziesu . . 

18 

n Morinda . • 

14 

Picea Nobilis . . . 

17 

ir Cephalonica . 

9 

n Pinsapo . . . 

17 

Pinus Laricio . . . 

15 

it Excelsa * . . 

14 

ti Lambertiana . 

15 

n Montieola . . 

7 

n Macrocarpa . 

17 

Cupreaana Torulosa . 

18 

Thujopsis Borealis . 

4 

Thuja Yariegata. . 

4 

WeUingtonia Gigantea 

7 



No. 8.— Catrinb Housb, Parish of Sorn, Ayrshire. Altitude, 400 feet. 



Western 

Very good 

do. 

Very healthy 

do. 

do. 

do. 

do. 

do. 

do. 

do. 

do. 

i do. 1 

do. 

1 do. 

do. 


No. 9.— Greenock Cemetery, Parish of West Greenock, Renfrewshire. 
Altitude, 80 to 300 feet 


Araucaria Imbricate, 
Oedrus Deodara . . 

« Atlantic*. . 
AbteaBeugW . . 

«t MUtdefi . . 

» Morinda, . . 
Pice* Nobilk . . . 
n Cepbalooica . 

» Pinsapo . , 
Pinna L&ricio . . , 
it Excelsa . . . 

n Lambertiana . 
ii Montieola . . 
ii Ponderosa . . 
ir Macrocarpa . 
Cupreous Torulosa. 

it Lavrsonii. 
Thujopsis Borealis . 
Thuja Gigantea . . 
WdUIngtonia Gigantea 



Net 10.—Merrylee, Parish of Cathcart, Renfrewshire. Altitude not ascertained. 


Araucaria Im bricata 

8 

Cedrus Deodara . . 

Various 

Picea Cephalonica . 

4 

Pinus Excelsa. , . 

3 

n Lambertiana . 

4 

tt Macrocarpa 

4 

Guprauus Torulosa . 

3 



Open 

Thriving till killed in 1880 

do. 

One only thriving 1 

do. 

All killed by frost of1880-1 

do. 

do. 

do. 

do. 

do. 

do. 

do. 

do. 
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No. 11.— Ferguslie House, Parish of Paisley, Renfrewshire. Altitude, 85 feet. 


Species reported on. 

Age 

in 

Tears. 

Height 

in 

Peet. 

Araucaria Imbricata 

8 

15 

Cedrus Deodara . . 

8 

7 

it Atlautica. . 

•5 

4 

Abies Douglass! . . 

12 

10 

Picea Nobilis . , . 

8 

6 

ii Pinsapo , . . 

6 

14 

Pinus Excelsa . . 

8 

6 

ii Lambertiana . 

10 

8 

Cupressus Torulosa. 

6 

5 

it Lawsoni! 

6 

8 

Thnja Gigantea . . 

T 

11 

Wellingtonia Gigantea 

5 

34 


Feat & loam 
do. 


Strong^ Open {Km*mta ? ound>y 


Good clay 
do. 
do. 
do. 

Loam <Se peat 


34 I Good loam I 


Sickly 

Not quite healthy 
f Not yet recovered from 
X injury by frost of 1860 
Very healthy 


A ' j Killed by frost of I860; 

aa ‘ \ healthy till then 

do. Quite hardy 

do. Very healthy 

*_ f Was Injured somewhat 

ao ' l by frost of 1800 


■ uu< l by frost of I860 


No. 12. —Milton-Lockhart, Parish of Carluke, Lanarkshire. Altitude, 320 feet. 


Araucaria Imbricata 9 6 Sandy loam Clay 

Cedrus Deodara . . 20 16 do. do. 

ti Atlautica . 12 10 do. do. 

Picea Cephalonica . 9 6 Loam & peat Sandy clay 

Firms Macrocarpa . 7 5 Loam Clay 

CupresMB Torolosa 18 8 { } Sand 


No. 13.— Mauldslie Castle, Parish of Carluke, Lanarkshire. Altitude, 133 feet. 


Cedrus Deodara . . 
Abies Menziesii , . 
Cupressus Lawsoni!. 
Thuja Gigantea . . 


No. 14.—Royal Botanic Gardens, Parish of Govan, Lanarkshire. Altitude, 280 feet. 




Abies Douglass! . . 
ii Morinda . . 

Picea Cephalonica . 
Pinus Laricio . . . 

u Excelsa . . 
Thuja Gigantea . . 

Wellingtonia Gigantea 


3 

2 

Turfy loam 

Cold till 

Sheltered 

5 

5 

f Stiff re- \ 
\ tentive J 

do. 

North 

7 

4 

do. 

do. 

da 

10 

15 

do. 

do. 

do. 

8 

9 

do. 

do. 

do. 

S 

H 

Turfy loam 

do. 

Sheltered 

5 

3 

f Prepar- | 
\ ed loam f 

do. 

S.E. 


Good 

Not very healthy 
do. 

Very healthy . 


No. 15.— Darnhall, Parish of Eddlesfcone, Peeblesshire. Altitude, 800 feet. 


Araucaria Imbricata | 

Cedrus Deodara. . . 
it Atlautica . 

AbieB Dougltssi . . 
ii Meuziesii 
it Morinda . . 

Picea Nobilis . . . 
n Cephalonica . 
ii Pinsapo. . . 

Pinna Laricio . . . 
u Excelsa . . 
ti Lambertisna. 
it Monticola. . 
ii Ponderosa. . 

Cupressus Lawsonii 

Thmopsis Borealis . 


Growing slowly 
Vigorous 
do. 

Growing slowly 
Hardy and vigorous 
Dying 

Not very healthy 
Vigorous 


Very vigorous 


No! 16.— Dalwick, Parish of Drumelzier, Peeblesshire. Altitude, 650 to 900 feet. 


Cedrus Deodara . 
u Atlautica 


23 

18 

Light loam 

Gravel 

North 

15 

12 

do. 

do. 

do. 

7 

6 

- do. 

do. 

do. 


Rather sickly 
Healthy 
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Abies Douglass! . . 

25 

36 

if Menziesii . . 

5 

5 

Picea Nobilis . . . 

7 

S 

ii Cephalouica , 

12 

5 

« Pinsapo . . 

3 

i 

Pinos Laricio. . . 

30 

40 

if Excelsa . . 

5 

2 

fi Larnbertiana . 

15 

12 

if Fonderosa . . 

25 

25 

Cupressns Toruloea . 

3 

2 

! if Lawsonii . 

3 

2 

Thtyopeis Borealis . 

3 

2 

Thuja Gigantea . . 

5 i 

2* 

Wellingtonia Gigantea 

5 ! 

2 


Jfo. 17 ,—Rockville House, Mokningside, Parish of Sfc Cuthbert’s, Edinburghshire. 
Altitude, 400 feet. 



Araucaria Imbricata 

7 

Cedrus Deodaia . . 

8 

ir Atlantica . 

6 

Abies Douglass! . . 

2 

it Menziesli . , 

8 

if Morinda . . 

9 

Picea Nobilis . . . 

10 

if Cephalouica . 

2 

ir Pinsapo . . 

10 

Pinus Exeelsa . . 

10 

Cupresras Lawsonii. 

8 

Thujopsis Borealis . 

5 

Thuja Gigantea . . 

8 

Wellingtonia Gigantea 

6 


Araucaria Imbricata 
Cedrus Deodara . . 

*r Atbzrtka. . 
Abies Douglassi . . 
if Menziesii . . 
if Morinda . . 
Plcea Nobilis. . . 
tf Cephalouica . 
n Pinsapo . . 

Finns Laricio. . . 


if Pondtirasa . 
if Macroearpa . 
Cupresms Lawsonii. 
Tbujopds Borealis . 
Thuja Gigantea . . 

WeUingtonia Gigantea 


18 

14 

Strong loam 

18 

16 

do. 

8 

5 

do. 

18 

30 

da 

10 

10 

do. 

16 

12 

do. 

20 

25 

do. 

19 

12 

do. 

19 

6 

do. 

30 

40 

do. 

18 

14 

do. 

12 

11 

do. 

6 

4 

da 

14 

10 

do. 

14 

12 

da 

7 

5 

do. 

8 

5 

do. 

7 

5 

do. 

u 

12 

da 


ClaySand loam Sheltered 


do. 

len South 
do. 

Sheltered 

do 

i All situa- 
t tions 
Sheltered 
do. 
do. 
do. 
da 

South 

West 

Various 

South 


Good and healthy 
Quite healthy 
Healthy 
Very robust 
do. 

Not satisfactory 
Very satisfactory 
Quite healthy 
da 

} Very satisfactory 
Not doing well 
Ve^ good 

f do. 

Not satisfactory 
Doing beautifully 
In perfect health 
Very healthy 
Both hardy and healthy 1 


-Whitehill Gardens, Parish of Carrington, Mid-Lothian. 
Altitude not ascertained. 


Araucaria Imbricata 

Cedms Deod&ra . . 
Abies Douglas* . . 

- 

ir Ob pbatepio a , 
tf Phnapo . .. . 
Pinus Larido , . .. 
n Ezedsa . . 
fi Lambertiam. 
Thujopaw Borealis . 
Thuja Gigantea . . 
Wellingtonia Gigantea 



Unhealthy 

Healthy, 

da 

do. 

Not healthy 
Healthy 
da 
da 

Unhealthy. 

Healthy. 

do. 

Very luxuriant. 
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No. 20.— Carlo wrie, Parish of Kirkliston, Linlithgowshire. Altitude, 92 feet. 


Species reported on. 

Age 

in 

Years. 

Height 

in 

Feet. 

Soil. 

Subsoil. 

Exposure. 

Present condition, &c. 

Araucaria Imbricate 
Cedrus Deodara . . 

h Atlantica . . 
Abies Douglassi. . 
tr Menziesii . . 
ir Morinda . . 
Picea Nobilis . . . 
ii Cephalonica . 
ii Finsapo . . 
Pinus Laricio . . . 
ir Excelsa . . 
ir Lambertiana . 
Cupressus Lawsonii 
Thujopsis Borealis . 
Thuja Gigantea . . 
Wellingtonia Gigantea 

6 

5 

16 

5 

6 

5 

4 

5 

4 

6 

3 

5 

5 

5 

5 

7 

3 

4 

1* 

2 

1 

1 

2 

8 

i* 

Heavy loam 
do. 
do. 
do. 
do.- 
do. 
do. 
do. 
do. 
do. 
do. 
do. 
do. 
do. 
do. 
do. 

Gravel 
do. 
do. 
do. 
do. 
do. 
do. 
do. 
do. 
do. 
do. 
do. 
do. 
do. 
do. ' 
do. 

Open 

North 

East 

do. 

do. 

do. 

do. 

North 

do. 

East 

do. 

South 

North 

East 

South 

Very healthy 

Healthy 

Very hardy 
do. 
do. 

Good 

do. 

Stunted 

Very healthy 

Veiy hardy 

Healthy 

Very hardy 
do. 
do. 
do. 

No. 21.—vL inlithgow Palace, Parish of Linlithgow, Linlithgowshire. 

Altitude, 180 feet. 

Cedrus Deodara . . 
Abies Morinda . . 
Picea Pinsapo . . 
Pinus Laricio . . . 
ii Excelsa . . 
it Ponderosa . 

6 to 10 

9 to 10 

3 

4 

8 

6 

3 to 9 

3 to 4 

? 

II 

Prepared soil 
do. 

Sandy loam 

do.' 

do. 

Sand & gravel 
do. 
do. 
do. 
do. 
do. 

°r 

do. 

do. 

do. 

<lo. 

Doing very well 

Not thriving 

Good 

Thriving 

Not quite hardy 
Quite hardy 

No. 22 .—Dalmbny Park, Parish of Dalmeny, Linlithgowshire. Altitude, 80 feet. 

Araucaria Imbricata 

10 

7 

Stiff clay 

Wet clay 

Sheltered 

Unhealthy 

Cedrus Deodara . . 

6 

6 

Good loam 

Light soil 

Open 

Healthy 

ii Atlantica . 

13 

9 

Light loam 

Tilly 

fShaded 
(by trees 

| Not quite healthy 

Abies Douglassi . . 

8 

6 

do. 

do. 

”do. 

Healthy 

No. 23 .—Hopetoun, Parish of Abercorn, Linlithgowshire. Altitude, 80 feet. 

Araucaria Imbricata 

16 

14 

Light loam 

Sand 

South 

Healthy 

Cedrus Deodora , . 

SO 

SO 

do. 

Gravel 

North 

do. 

Abies Douglassi. . 

36 

55 

do. 

do. 

do. 

do. 

m Morinda . . 

44 

45 

do. 

do. 

do. 

do. 

Picea Nobilis . . . 

7 

3 

do. 

Sand 

South 

do. 

tr Cephalonica . 

18 

9 

do. 

Gravel 

North 

do. 

Pinus Laricio . . , 

44 

48 

do. 

do. 

do. 

do. 

ii Excelsa . . 

18 

17 

do. 

do. 

do. 

do. 

Wellingtonia Gigantea 

7 

6 

Mossy 

Clay 

do. 

do. 


No. 24. —Rockville, Parish of Linlithgow, Linlithgowshire. Altitude, 230 to 280 feet. 


Araucaria Imbricata 


9 

Loam & clay 

!Rock 

Northerly 

Healthy 

Cedrus Deodara . . 


10* 

Garden soil 

Various 

Various 

Good 

ii Atlantica. . 


9 

Loam 

Rock 

Northerly 

do. 

Abies Douglassi . . 
it Menziesii . . 

1 

? 

Garden soil 
Loam 

Clay 

Rock 

do. 

do. 

Very healthy 

Doing well 

ii Morinda . . 


9 

do. 

do. 

do. 

Not thriving 

Picea Nobilis . . . 

3 

2 

do„ 

Clay 

do. 

do. 

ii Cephalonica . 

CO 

4 

do. 

do. 

do. 

Tolerable 

it Pinsapo . . 
Pinus Laricio. . . 

I 

8 

do. 

Various 

do. 

Various 

do. 

do. 

Good 
do. v 

n Excelsa . . 


11 

do. 

do. 

do. 

T « a 

u Monticola. . 


1 

Loam 

Clay 

do. 

ii Ponderosa . 


4 

Various 

Various 

do. 

do. 

it Macrocarpa . 

3 

4 

Loam 

Gravel 

do. 

do. 

Cupressus Lawsonii 

I : 

4* 

Garden soil 

Clay 

do. 

Very healthy 

Thujopsis Borealis . 
Thuja Gigantea . . 
n Variegata. . 

1 

7* 

5 

do. 

do. 

do. 

do. 

do. 

do. 

do. 

do, 

do. 


Wellingtonia Gigantea 


12 

do. 

do. 

do. 

Very hardy 


No. 25.— Kinneil, 1 

3 

| 

o 

PA 

*3 

1 

ulithgowshire. 

Altitude, about 80 feet. 

Araucaria Imbricata 
Cedrus Deodara . . 

it Atlantica . 
Picea Nobilis . . . 

11 

8 

10 

9 

6 

5 

3 

7 

Hazel loam 
do. 
do. 
Light 

Clay 

do. 

do. 

Gravel , 

S.W. 

West 

do. 

do. 

Not quite healthy 
Healthy 
do* 

Very healthy 
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No. 25.— Kinneii— Continued, 


Species reported on. 

Age 

In 

Years. 

Height 

in 

Feet 

Boil. 

Subsoil. 

Exposure. 

Present condition, Ac. 

Ptcea Pinsapo . . 
Pinos Macrocarpa , 
Thuja Gigantea . . 
Wellingtonia Gigantea 

7 

7 

6 

3 

3 

5 

5 

2* 

light 

do. 

do. 

do. 

Gravel 

do. 

do. 

do. 

£ West 
South 
do. 
do. 

Healthy 

do. 

do. 

Very healthy 

No. 26. —Newlistoj 

r, Parish of Kirkliston, Linlithgowshire. Altitude, 165 feet. 

Araucaria Imbricata 
Cedrua Deodara . . 
Abies Douglasd . . 

» Morinda . . 
Pinus Excelsa . . 

« Fonderosa . 
WeUIngtonia Gigantea 

6 

23 

3 

15 

5 

4 

5 

5 

20 

2* 

10 

8 

3 

Loamy 

do. 

do. 

Stiff loam 
Loamy 
Strong loam 
do. 

Clayey 

do. 

do. 

Clay 

do. 

do. 

do. 

S.W. 

Sheltered 

do. 

S.W. 

Sheltered 

do. 

do. 

Healthy 

Very sickly 
Healthy 

Rather sickly 

Very healthy 
do. 

Quite healthy 


No. 27.— Waixhouse, Parish of Torphichen, Linlithgowshire. Altitude, 620 feet. 


Araucaria Imbricata 
Cedrus Deodara . . 

h Atlantlca. . 
Abies Douglass! . . 

tr Menziesii . . 

Finns Excelsa . . 
Thuja Yariegaia. . 
Wellingtonia Gigantea 



No. 28.— Dunmorb, Parish of Airth, Stirlingshire. Altitude, 40 feet. 


Araucaria Imbricata 

Cedrus Deodara . . 
n Atlanlica 


10' 

12 

7 

5 

10 

5 

8 

Strong clay \ 
and sand $ 
do. 

Sandy 

do. 

JifKTjH 

14 

do. 


5 

do. 

3 

5 

do. 

3 

5 

do. 

5 

5 

7 

8 

do. 

do. 


Very vigorous 
do. 

Healthy 

do. 

Very Btrong 
do. 
do. 
do. 

Very hardy and strong 
Very vigorous 


No. 29.— Rosehall, Pariah of Falkirk, Stirlingshire. Altitude, 160 feet. . 




Cedrus Deodara . . 

14 

tr Atlantiea . 

10 

Abies Dooglassi . . 

10 

n Menziesii . 

10 

PiceaNobalis. . . 

10 

it Pinsapo . . 

10 

Ptermtariele . . 

10 


10 

ti InMm. 

8 

it MoetSeeSa, . 

9 

Capreasaa LawarasS. 

8 

Thujopeis Borealis . 

8 

Thuja Gigantea . . 

10 

» Variegate,. . 

6 

Wellingtonia Gigantea 

10 


Deep loam 

Sand 

South 

Healthy 

do. 

do. 

do. 

do. 

do. 

do. 

do. 

Moderately healthy 

do. 

do. 

do. 

Healthy 

do. 

do. 

do. 

Very healthy 

do. 

do. 

do. 

Good and healthy 

do. 

do. 

do. 

Healthy and hardy 

do. 

do. 

do. 

Vary handsome 

da 

do. 

do. 

Healthy 

do. 

do. 

do. 

Succeeding well 

do. 

do 

do. 

Most healthy 

do. 

do. 

do. 

Very healthy 

do. 

do. 

do. 

Most healthy 

do. 

* do. 

do. 

Healthy 

do. 

do. 

do. 

Healthy 


No. 30.— Alva House, Parish of Alva, Stirlingshire. Altitude, 300 feet. 


Araucaria Imbricata 

16 

ID* 

Cedrus Deodara . . 

17 

20 

« Atlantiea . 

18 

17 

Abies Douglassi . . 

15 

12 

Pfnus Excelsa . . 

16 

9 

it Macrocarpa . 
espressos Toralosa. 

14 

17 

10 

17 

- n L&wsoou 

18 

16 


Light loam 

Gravel 

South 

Luxuriant 

do. 

do. 

do. 

do. 

do. 

do. 

do. 

da 

do. 

do. 

do. 

do. 

do. 

Sandy loam 

da 

do. 

do. 

do. 

do. 

do. 

da 

do. 

Very healthy 
do. 

do. 

do* 

do. 

da 


No. 31. —Rossdhu, Parish of Luss, Dumbartonshire. Altitude, 30 feet. , 


Araucaria Imbricata 

16 

Cedrus Deodora. . 

16 

it Atlantiea. . 

6 


mous health 
[ealthy 
do. . 
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No. 31.— Rossdhu— Continued. 



Age 

Height 





Species reported on. 

in 

Years. 

in 

Feet 

SoiL 

Subsoil 

Exposure. 

Present condition, dec. 

Abies Douglassi . . 

24 

54 

Sandy loam 

Gravelly 

N. &S. 

Vigorous 

it Menziesii . . 

24 

82 

do. 

do. 

do. 

Healthy 

it Morinda . . 

4 

24 

do. 

do. 

do. 

do. 

Picea Nobilis . . . 

3 

2* 

do. 

do. 

do. 

do. 

n Cephalonica . 

16 

12 

do. 

do. 

do. 

do. 

tr Pinsapo . . 

16 

n 

do. 

do. 

da 

do. 

Pinus Larieio . . . 

24 

33 

do. 

do. 

do. 

do. 

it Excelsa. . . 

16 

24 

do. 

do. 

do. 

do. 

it Lambertiana . 

15 

22 

do. 

do. 

do. 

do. 

tr Pouderosa. . 

12 

12 

do. 

do. 

do. 

do. 

Cupressus Lawsonii. 

6 

6 

do. 

do. 

do. 

Vigorous 

Thujopsis Borealis . 
Wellingtonia Gigantea 

4 

6 

3 

6 

do. 

do. 

do. 

do. 

do. 

South 

Healthy 

do. 

No. 32 .—Balloch Castle, Parish of Bonhill, 

Dumbartonshire. Altitude, about 150 feet. 

Araucaria Imbricata 

22 

21 

Loam 

Rock 

West 

Healthy 

Oedrus Deodara . . 

22 

14 

do. 

do. 

S.W. 

do. 

Abies Douglassi . . 
rr Morinda . . 

22 

31 

do. 

do. 

do. 

do. 

20 

114 

do. 

do. 

do. 

Not quite healthy 
Vigorous 

Picea Nobilis . . . 

6 

4 

do. 

do. 

West 

rr Cephalonica . 

20 

4 

do. 

da 

S.W. 

Healthy 

ir Pinsapo . . * 

22 

13 

do. 

da 

West 

do. 

Pinna Excelsa. . . 

22 

104 

Peaty loam 

do. 

do. 

do. 

it Lambertiana. 

20 

ll! 

do. 

da ’ 

S.W. 

da 

Cupressus Lawsonii 
Wellingtonia Cigantea 

3 

4 

Loam 

do. 

West 

Good 

6 

7 

do. 

do. 

S.W. 

Very healthy 

No. S3 .—'Camhus OoTTiiftR. Parish of Alloa. CSIaokmanni 

in shire.. Altitude. 50 feet. 



* 

- 




Araucaria Imbricata 
Cedrus Deodara . . 

14 

14 

9 

17 

Prepared 

Clay 

do. 

South 

East 

Quite hardy 
da 

if Atlantica 

6 

4 

do. 

do. 

South 

do. 

Abies Douglassi . . 

12 

8 

do. 

do. 

do. 

da 

it Morinda . . 

6 

4 

do. 

do. 

do. 

Rather stunted 

Pinus Excelsa . . ■ 

6 

5 

do. 

do. 

S.W. 

Very vigorous 

Thuja Gigantea . . 
Wellingtonia Gigantea 

16 

3 

15 

2 

do. 

do. 

do. 

do. 

East 

do. 

Very hardy 

Very healthy 

' No. 34 ,—Tillicoultry House. Parish of Dollar and Tillicoultry, Clackmannanshire. I 




Altitude, 174 feet. 



Araucaria Imbricata 

10 

5 

/Loam 

X gravel J 

Sandy day 

South 

Healthy 

Cedrus Deodara . . 

14 

12 

do. 

do. 

do. 

Luxuriant 

n Atlantica . 

6 

8 

dp. 

do. 

do. 

Healthy 

Abies Douglassi . . 

8 

6 

do. 

da 

do. 

Luxuriant 

Pinus Larieio . . . 

14 

6 

do. 

da 

do. 

Healthy 

it Excelsa. . . 

14 

8 

do. 

do. 

do. 

do. 

n Lambertiana. 

6 

3 

do. 

do. 

do. 

do. 

Wellingtonia Gigantea 

e 

4 

do. 

do. 

do. 

Quite healthy 

No. 35.- 

—Green, Parish of Kinross, 

Kinross-shire. 

Altitude, 300 feet. 

Araucaria Imbricata 

6 

3 

Gravelly 

Gravel 

Open 

do. 

Not very thriving 

Cedrus Deodara . . 

8 

4 

do. 

do. 

Sickly 

Healthy 

rr Atlantica . 

4 

2 

do. 

do. 

do. 

Abies Douglassi . . 

•t Morinda . . 

10 

8 


do. 

do. 

do. 

do. 

do. 

do. 

Very sickly 

Lost leader 

Picea Nobilis , . . 

3 


do. 

da 

do. 

Healthy 

» Cephalonica . 

3 


do. 

do. 

do. 

Lost its leader 

tr Pinsapo . . 
Pinus Excelsa . . 
Cupressus Torulosa . 

6 

8 

3 

H 

do. 

do. 

do. 

do. 

do. 

do. 

do. 

do. 

do. 

Very healthy 

Very sickly 

Almost dead 

ir Lawsonii 

2 


do. 

do. 

do. 

Healthy 

Thujopsis Borealis . 
Wellingtonia Gigantea 

2 

6 

H 

do. 

do. 

do. 

do. 

do. 

do. 

do. 

Quite hardy 


No. 36.— Forbbll, Parish of lnverkeithing-, Fifeshire. Altitude, 260 feet. 


Araucaria Imbricata 

9 

8 

/Medium > 

1 loam f 

Whin rock 

South 

Healthy' 

Cedrus Deodara . . 

12 

15 

Deep loam 

Gravel 

do. 

Growing fast 

it Atlantica . 

8 

8 

f Medium \ 
\ loam / 

Gravelly clay 

N.E. 

Healthy 

Abies Douglassi . . 

12 

18 

Deep loam 

1 

*8 

! 

South 

da 


TRANS.—- MARCH 1864. Q 
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No. 36 .—Fordell— Continued. 


Species reported on. 

Age 

in 

Years. 

Height 

in 

Feet. 

SoR 

Subsoil. 

Exposure. 

Present condition, &a 

Abies Menziesii . . 

« Morinda . . 
PiceaNoWlis . . . 

»r Cephalonica . 
u Pinsapo . . 
Pinos Excelsa. . . 
u Lambertiana. 
u Moaticola. . 
u Ponderosa. . 
ti Macroc&rpa , 
Cupresaua Torulosa. 

ir Lawsonii 

Tbujopsis Borealis . 
Thuja Gigantea . . 

Wellingtonia Gigantea 

6 

5 

6 

8 

2 

10 

0 

4 

4 

0 

8 

3 

4 

8 

7 

7 

5 

8 

8 

i? 

8 

5 

3 

8 

5 

J 

rsn 

Loam 
Deep loam 
do. 
do. 

Stiff loam 
Loam 
do. 
do. 
da 
do. 
do.' 
do. 
do. 

Deep loam 

Peat 

Gravel 
Whin rock 
Clay 
Gravelly 
Clay 
Gravelly 
do. 
do. 
da 
do. 
do. 
da 
do. 
do. 

South 

East 

South 

East 

do. 

South 

do. 

North 

South 

North 

South 

do. 

do. 

North 

South 

Healthy 

da 

do. 

da 

do. 

do. 

Killed in 1860-61 
Healthy 
do. 

Killed in 1860-61 
do. 

Quite healthy 
do. 
do. * 
do. 

No. 37 .—Leslie House, Parish of Leslie, Fifeshire. Altitude, 300 feet. 

Araucaria Imbricata 
Cedrus Deodara . . 
Pious Ponderosa . 
Cupressus Torulosa. 

tr Lawsonii 

Thuja Gigantea . . 
Weilingtonia Gigantea 

7 

13 

6 

6 

6 

7 

4 

4 

5 

2 

3 

5 

5 

3 

Sandy loam 

da 

do. 

da 

do. 

da 

Gravel 

do. 

do. 

do. 

do. 

do. 

da 

East 

do. 

Western 

do. 

do. 

do. 

Northern 

Vigorous 
, Quite healthy 
Healthy 
Vigorous 
do, 
do. 

Quite hardy 

No. 38 .—Dysart Gardens, Parish of Dysart, Fifeshire. Altitude, 45 feet. 

Araucaria Imbricata 
Cedrus Deodara . . 

» Atlantica . 
Abies Douglass! . . 

ti Morinda . . 
Picea Cephalonica . 

n Pinsapo • . 
Plans Larido . . . 
n Excelsa . . 
ir Monti cola. . 
Cupressus Torulosa .' 

ir Lawsonii . 

Tbujopsis Borealis . 
Weaiingtonm Gigantea 

30 

30 - 
25 

30 

8 

6 

6 

40 to 60 
12 

25 

12 

4 

4 

5 

29 

31 

10 

33 

10 

3 

2 

40 to 65 
19 

23 

11 

2 

2 

8 

Light 

do. 

da 

do. 

do. 

do. 

da 

da 

do. 

da 

do. 

da 

da 

da 

Sand 

do. 

Sandy day 
da 
do. 

Sand 

do. 

Sandy day 

do. 

Clay 

da 

Clay and sand 
Sand 

S.E. 

N. &S. 
S.E. 
do. 

S.E.&W. 

da 

do. 

N.W.&S. 

N.&S. 

do. 

N.E. & S. 
do. 
do. 

S.E.&W. 

Quite hardy 
do. 
do. 
do. 
do. 

Not healthy 
do. 

Quite healthy 
do. 
do. 
do. 
do. 
do. 
do. . 

No. 39 .—Inzibvar, Parish of Torrybran, Fifeshire. Altitude, about 200 feet. 

Araucaria Imbricata 
Cedrus Deodara . . 

ii Atlantica . 
Abies Douglassi . . 

ii Menziesii . . 
Picea Cephalonica . 

ii Pinsapo . . 
Weilingtonia Gigantea 

10 

10 

10 

8 

10 

8 

10 

4 

21 

8 

8 

8 

7 

5 

12 

1* 

Clay 

do. 

da 

do. 

do. 

da 

da 

do. 

Stiff day 
do. 
do¬ 
do, 
do. 
da 
do. 
da 

South 

do. 

do. 

do. 

do. 

do. 

do. 

da 

Doing very well 
do. 
do. 
do. 
do. 

Thriving well, 
do. 

Very vigorous. 

No. 40 .—Camprrbown, Parish of Liff and Benvie, Forfarshire. Altitude 290 feet. 

Araucaria Imbricata 
Cedrus Deodara . . 
Abies Douglass! . , 
ir Morinda 

Picea Nobilis . . . 

ii Cephalonica . 
Pinus Excelsa . . 

«i Lambertiana 
ir Ponderosa 
Cupressus Lawsonii. 
Thujopsis Borealis . 
Welliugto&ia Gigantea 

13 

19 

19 

IS . 

18 

20 

20 

18 

24 

5 

6 

9 

22 

25 

33 

16 

20 

16 

18 

22 

25 

6 

4 

8 

do. 

do. 

do. 

do. 

do. 

do. 

do. 

Black loam 
do 
do. 

Gravelly 

Stiff clay 

do. 

do 

da 

do. 

do. 

da 

do. 

Deep loam 

do. 

do 

Southern 

do. 

do. 

do. 

do. 

. do. 
do. 
do. 
do. 
do. 
do. 

Open , 

Healthy 

do. 

do. 

Not very healthy 
Quite healthy 
do. • 

Quite hardy 

Sickly 

Healthy 

Vary vigorous 

Very healthy 
da 

No, 41. —-Tulliallan Castle, Parish of TulliaUan, Perthshire. Altitude; 50 feet; 

Araucaria Imbricata 
Cedrus Deodara . . 

K3 

10 { 
S3 

Light dark- \ 
ish loam j 
do. 

Clay A gravel 
do. 

South 

West 

Thriving well 

Very healthy 
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No. 41.— Tulliallan Castle— Continued. 



No. 42 .—Keir, Parish of Lecropt, Perthshire. Altitude, 600 feet. 

Araucaria Imbricates, 

27 

20 

Deep loam 

Sandy rock 

N.W. 

Very healthy 

Cedrus Deodara . . 

15 

14 

Sandy loam 

Loose rock 

S.E. 

do. 

»f Atlantica . . 

10 

8 

do. 

/ Sand and \ 

S.W. 

Not luxuriant 

Abies Douglassi . , 

25 

80 

do. 

Clay with oxide 

South 

Very luxuriant 

it Meuziesii . . 

15 

14 

do. 

Do.oxideoflron 

do. 

Healthy 

it Morinda . . 

15 

13 

do. 

do. 

do. 

do. 

Pieea Nobilis .. . . 

17 

13 { 

Vegetable 

soil 

} <h>. * 

do. 

Very luxuriant 

ir Pinsapo. . . 

15 

9 

Sandy loam 

Sandy rocky 

do. 

Healthy 

Pin us Larioio . . . 

15 

15 

do. 

Sandy day 

do. 

da 

ri Excelsa . . 

15 

15 

do. 

do. 

do. 

da 

tr Monticola . . 

15 

17 

do. 

do. 

do. 

Luxuriant 

« Ponderosa 

15 

9 

do. 

do. 

do. 

Not quite healthy 

tr Macrocarpa . 

15 

17 

Deep loam 

do. 

do. 

Luxuriant 

Cupressus Torulosa . 

15 

15 

Sandy loam 

do. 

S.E. 

Healthy 

it Lawsonii, 

5 

2 

do. 

do. 

do. 

do. 

Thujopsis Borealis . 

5 

3 

do. 

do. 

do. 

do. 

Thuja Gigantea . . 

5 

4 

do. 

do. 

do. 

do. 

Wellingtonia Gigantea 

5 

4 

do. 

do. 

do. 

Very healthy 

No. 43. 

—TaymoutHj Parish of Kenmore, Perthshire. Altitude, 370. 

Araucaria Imbricata 

17 

20 

Light loam 

Gravelly 

South 

Very robust and healthy 

Cedrus Deodara . . 

23 

22 

do. 

do. 

do. 

Healthy 

it Atlantica . 

12 

7 

do. 

do. 

do. 

do. 

Abies Douglassi . . 

23 

58 

do. 

Pure gravel 

do. 

Exceedingly healthy 

it Morinda . . 

20 

10 

Light sandy 

Damp & stony 

Open 

Very hardy 

Picea Nobilis . . . 

12 

15 

Light loam 

Gravelly 

South 

Vigorous 

ti Cephalonica . 

14 

18 

do. 

do. 

Shaded 

Most healthy 

ii Pinsapo . . 

12 

5 

do. 

Damp & stony 

West 

da 

Pinus Larido . . . 

20 

SO 

do. 

Sandy 

South 

da 

ir Excelsa . . 

21 

17 

do. 

do. 

do. 

da 

ti Lambertiana . 

20 . 

13 

do. 

’do. 

do. 

da 

ii Monticola. . 

7 

3 

Sandy 

Stony 

West 

.. Healthy 

ii Ponderosa . 

14 

10 

do. 

do. 

South 

Very robust 

ii Macrocarpa . 

7 

10 

Light loam 

Gravelly 

do. 

do. 

Cupressus Torulosa 

10 

5 

do. 

Rocky 

do. 

Rather tender 

ii Lawsonii 

7 

3 

do. 

do. 

do. 

Healthy 

Thujopsis Borealis . 

8 

4 

da 

Sandy 

do. 

Very hardy 

Thuja Gigantea . . 

10 

7 

do. 

Rocky 

do. 

Very vigorous 

Wellingtonia Gigantea 

10 

8 

da 

Gravel 

do. 

do. 

No. 44. —Fingask Castle, Parish of Kilspihdie, Perthshire. Altitude, 150 to 250 feet. 

Araucaria Imbricata 

28 

23 

Rich loam 

f Rotten rock 
\ & whinstone 

}S.&S.E. 

Healthy 

Cedrus Deodara . . 

18 

30 

da 

Rock 

do. 

do. 

Abies Douglassi . . 

20 

23 

Black loam 

Clay & gravel 

South 

Very Healthy 

n Menziesii . . 

18 

43 

do. 

do. 

S. & W. 

do. 

ii Morinda . . 

8 

7 

Rich soil 

TUI 

South 

Healthy 

Picea Cephalonica . 

18 

28 

Rich loam 

Whinstone 

do. 

do. 

ii Pinsapo . . 

18 

16 

do. 

Gravel 

do. 

do. 

Pinus Excelsa . . 

18 

22 

Black loam 

Till 

do. 

do. 

Cupressus Torulosa . 

10 

12 

Various 

Various 

Various 

do. 

ii Lawsonii 

§ 

16 

Garden soil 

do. 

South 

Healthy and beautiful 

Wellingtonia Gigantea 

4 , 

7 

Brown loam 

Gravelly till 

do. 

Very hardy 

No. 45. 

m 

— Pitfour, Parish of St Madoes, Perthshire. Altitude, 75 feet. 

Araucaria Imbricata 

17 

11 

Stiff loam 

Clay 

South 

Healthy 


28 

24 

Loam 

do. 

do. 

do. 


14 

13 

Sandy loam 

Sand 

N.E. 

Very healthy 

1 it Meuziesii , . 

14 

24 

do. 

do. 

East 

do. 
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No. 45.— Pitpour— Continued. 


Species reported on. 



IPli 

Subsoil. 

Exposure. 

Present condition, &c. 





. ■ 




Abies Morinda . 


14 

mm 

Sandy loam 

Sand 

East 

Very healthy 

Picea Nobiiis . 


8 


do. 

do. 

do. 

Not thriving 

» Cephaloniea 


14 

17 

do. 

do. 

do. 

Very healthy 

it Pinsapo . 


14 

12 

do. 

do. 

do. 

do. 

Pinus Laricio . . 


14 

17 

do. 

do. 

do. 

do, 

it Excelsa . 


10 

€ 

do. 

do. 

N.E. 

do. 

» Ponderosa 


14 

10 

do. 

do. 

East 

Not quite healthy 

Cupressus Torulosa 


10 

11 

Clay 

Staff day 

Sheltered 

Killed by frost of 1860-61 

No. 46.— St Madoes Mansb, Parish of St Madoes, Perthshire. Altitnde, 75 feet. 

Cedrtu Deodara . 


12 

17 

Light sandy 

Sand and clay 

S.W. 

Very healthy 

Abies Douglasai . 


4 

5 

do. 

do. 

S. &E. 

do. 

No. 47. — Mtjrthly Castle, Perthshire. Altitude, about 150 feet. 

Araucaria Imbricate 


20 

Light 

f Gravelly ■) 
1 and sandy / 

Open 

Most healthy. 

Cedrus Deodara . 


S3 

36 

do. 

do. 

do. 

do. 

it Atlantica . 


& 


do. 

do. 

do. 

do. 

Abies Douglasai . 


O 

50 

do. 

do. 

do. 

do. 

it Menziesii . 



40 

do. 

do. 

do. 

do. 

tr Morinda . 


*5 

10 

do. 

do. 

do. 

do. 

Picea Nobilis . . 


l 

7 

* do. 

do. 

do. 

do. 

it Cephaloniea 


* 

20 

do. 

do. 

do. 

do. 

tt Pinsapo. . 
Pinos Excelsa . 



12 

do. 

do. 

do. 

do. 



20 

do. 

do. 

do. 

do. 

ti Lambertian a 


*s 

9 

do. 

do. 

do. 

do. 

ft Montieola. 


1 

30 

do. 

do. 

do. 

do. 

ti Macrocar pa 


i 

6 

do. 

do. 

do. 

do. 

||S|4.>«-'-U' Mlvt 


8 

do. 

do. 

do. 

do. 




6 

do. 

do. 

do. 

do. 

Thuja Gigantea . 


*< 

7 

do. 

do. 

.do. 

do. 

imsBMsa 


13 

Peat soil 

do. 

do. 

do. 

No. 48. — Clathick, Parish of Monzievaird, Perthshire. 

Altitude not ascertained. 

| Araucaria Imbricata 

12 

5 

Light 

Gravelly 

Open. 

Healthy 

Cedrus Deodara . 



32 

do. 

do. 

do. 

do. 

Picea Gephalomca 


4 

1 

Rich loam 

Clay 

do. 

do. 

n Pinsapo . 


4 

1 

do. 

do. 

do. 

do. 

Cupressus Lawsonii. 
Wellingtonia Gigantea 

5 

6 

2 

3 

do. 

do. 

do. 

do. 

do. 

do. 

do. 

Very healthy 

No. 49.- 

-DrxiMARLE, Parish of Culross, Perthshire 

. Altitude, a few feet. 

Araucaria Imbricata 

14 

5 

Black loam 

Coarse gravel 

Southern 

Rather stunted 



30 

20 

do. 

do. 

do. 

Very healthy 
Healthy 

Abies Morinda . 


24 

18 

do. 

do. 

do. 

Pinus Excelsa . 


24 

18 

do. 

Wet clay 

do. 

Very healthy 

No. $8. — Meggzkch Castle, Parish of Errol, Perthshire. Altitude, 80 to 100 feet. 

Araucaria Imbricata 

6 toe 

9 to 10* 

i 

i 

Till * gravel { 

Sheltered, 
but open 

| Very healthy 

Cedrus Deodara . 


lr 

21 

do. 

do. 

do. 

do. 

rt Atlantica 


10 

8 

do. 

do. 

do. 

do. 

Abies Douglassi . 


4 to 14 

6 to 20 

do. 

Clay and till 

do. 

do. 

tt Menziesii . 



Small 

do. 

Gravel and till 

do. 

do. 

tt Morinda . 


13 

6 . 

do. 

do. 

do. 

Healthy 

Picea Nobills. . 


.. 

Small 

do. 

.da 

do. 

do. 

» Cephaloniea 


19 

13 

do. 

do. 

do. 

do. 

Pinos Laricio . . 



15 

Sandy day 

Clay 

do. 

do. 

Cupressus Torulosa 



10 

Heavy loam 

1 

6 

1 

do. 

do. 

j wellmgtonia Gigantea 

5 

7 

do. 

do. 

do. 

. Very healthy. 

No. 51.- 

-BalgoWan, Parish of Methven, Perthshire. 

Altitude, 200 feet. 

Cedrus Deodara. 


8 

15 

Loam 

( Old red ) 
X sandstone J 

South 

Vigorous. 

it Atlantica 


5 

7 

do. 

do. 

West 

do. 

Abies Morinda . 


5 

5 

do. 

do. 

Sheltered 

Good 

Picea Cephaloniea 


Small 

Small 

do. 

do. 

do. 

Healthy 

tt Pinsapo . 


do. 

do. 

do. 

do. 

do. 

do. 

Pinus Excelsa . 


do. 

do. 

do. 

do. 

do. 

" TObhealthy 
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No. 51.— Balgowan— continued . 


Species reported on. 

Age 

in 

Years. 

Height 

in 

Feet. 

Soil 

Subsoil. 

Exposure. 

Present condition, <&c. 

Cupressus Lawsonii. 

5 

mm 

Loam 

Red freestone 

South 

Vigorous 

L t v i r" ' 1-V 

5 

■jfl 

do. 

do. 

do. 

• do. 

Thuja Gigantea , . 

5 

4i 

do. 

do. 

do. 

Very healthy 


5 

8 

do. 

do. 

West 

do. 

No. 52.— Keillor, 

Parish of Fowlis-Wester, Perthshire. Altitude, 580 feet. 

Araucaria Imbricata 

18 

13 

Boggy moor 

Stony day 

South 

Vigorous 

Abies .Douglass! . . 

29 

42 

do. 

do. 

do. 

do. 

ir Menziesii . . 

29 

37 

do. 

do. 

do. 

• do. 

Picea Nobilis . . . 

18 

31 

do. 

do. 

do. 

Very healthy 

Pinus Laricio . . . 

28 

27& 

do. 

do. 

do. 

do. 

ii Lambertiana. 

18 

18 

do. 

do. 

do. 

Healthy 

ii Monticoia. . 

29 

39 

do. 

do. 

do. 

Very healthy 

ii Ponderosa . 

28 

27£ 

do. 

do. 

do. 

Healthy 


No. 53.— Stonefield (Loch fine side), Parish of Knapdale, Argyleshire. Altitude, 30 to 200 
feet, and none of the Pines more than 200 yards from the sea. 


Araucaria Imbricata 

14 

10 

Brown loam 

Rock 

S.E. 

Very healthy 

Cedrus Deodara . . 

19 

22 

do. 

Moss 

do. 

do. 

ii Atlantica . 

8 

7 

do. 

do. 

N.E. 

do. 

Abies Douglaasi . . 

9 

13 

do. 

Rock 

do. 

do. 

ii Menziesii . . 

12 

10 

do. 

do. 

South 

do. 

ii Morinda . . 

12 , 

8 

do. 

do. 

S.E. 

do. 

Picea Nobilis . . . 

7 

4 

do. 

do. 

South 

do. 

ii Cepbalonica . 

7 

4 

do. 

do. 

East 

do. 

ii Pinsapo . . 

5 

2 

do. 

do. 

South 

do. 

Pinus Laricio . . . 

17 

29 

do. 

do. 

do. 

do. 

n Excelsa . . 

17 

19 

do. 

do. 

do. 

do. 

ii Lambertiana. 

5 

2 

do. 

do. 

N.E. 

do. 

it Monticoia. . 

5 

2 

do. 

do. 

do. 

da 

ii Ponderosa. . 

6 

3 

do. 

do. 

S.E. 

do. 

ii Macrocarpa . 

4 

1* 

do. 

do. 

South 

do. • 

Cupressus Torulosa . 

5 

4 

do. 

do. 

do. 

do. 

ii Lawsonii 

6 

4 

do. 

do. 

S.E. 

do. 

Thujopsis Borealis . 

6 

4 

do. 

do. 

N.E. 

'do. 

Thuja Gigantea . . 
Wellingtonia Gigantea 

5 

3 

do. 

Moss 

do. 

do. 

6 

5 

Black loam 

do. 

East 

do. 

No. 54. —Ardchattan Priory, Parish of Ardchattan, Argyleshire. 

Altitude, 10 feet. 


9 

11 

Light sandy 

Sand & gravel 

South 

Very luxuriant 

Quite healthy 

Cedrus Deodara . . 

15 

12 

do. 

do. 

do. 

Wellingtonia Gigantea 

4 

3 

da 

da 

do. 

Very vigorous 

No. 55. — Kilmory (Lochgilphead), Parish of Kilmichael Glassary, Argylesliire. 




Altitude, 100 feet. 



Araucaria Imbricata 

16 

7 

/ Medium \ 
l loam / 

Dry 

West 

Very healthy 

Cedrus Deodara . . 

16 

15 

do. 

do. 

do. 

do. 

n Atlantica. . 

25 


do. 

do. 

do. 

da 

Abies Douglaasi . . 

6 

6 

do. 

do. 

do. 

do, 

Picea Pinsapo. . . 
Pinus Excelsa . . 

16 

16 

7 

17 

do. 

do. 

Rocky 

Clay 

do. 

do. 

Not quite healthy 
Very healthy 

Cupressus Torulosa. 

16 

9 

do. 

do. 

do. 

do. 

Wellingtonia Gigantea 

6 

H 

do. 

do. 

do. 

Very vigorous plants 

No. 56. —New Inveraw, Parish of Inishael, Argyleshire. Altitude not ascertained. 

Araucaria Imbricata 

(18 

115 

4 

Light 

do. 

Tilljr clay 

Sheltered 

do. 

Healthy 

Very strong 

Cedrus Deodara . . 

15 

20 

Medium 

Till and moss 

South 

Very healthy 

Abies Douglaasi . . 

12 

25 

do. 

Tiljyclay 

North 

Very flourishing 
, very bushy 

Picea Cepbalonica . 

18 

12 

. Poor soil 

S.E. 

ii Pinsapo . . 

18 

8 

10 

11 

do. 

do. 

do. 

N W 

do. _ 








No. 57.- 

-Durris, Parish of Durris, Kincardineshire. Altitude, 300 feet. 

Araucaria Imbricata 


10 

I 

i 

j Loose 
\ gravelly clay 
do. 

| North 

Thriving 

Cedrus Deodara . . 


9 

do. 

Open 

Good ; a slow grower 

• ii Atlantica . 


6 

da 

do, 

North 

Healthy 
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RECENTLY INTRODUCED CONIFER®. 


No. 57.— Durkis — Continued, 


Species reported on. 

Age 

in 

Tears. 

Height 

in 

Feet. 

Soil. 

Subsoil. 

Exposure. 

Present condition, &c. 

Abies Donglassi- . . 
ii Menziesii . . 
ir llorinda . . 

Picea Nobilis . . . 
ii Cephalonica . 
it Pinsapo. . , 

Pinus Laricio. . . 

» Excels®, . . 
it Lambertiana , 
tr Monticola . . 
it Ponderosa. . 

Ctipressus Lawsonii. 

Thujopsis Borealis . 

Thuja Gigantea . . 

Wellingtonia Gigantea 

22 

6 

6 

22 

6 

6 

20 

6 

5 

4 

5 

3 

3 

3 

4 

50 

6 

5 

36 

5 

5 

25 

8 

P 

8 

4 

4 

4 4 

Light loam 
do. 
do. 
do. 
do. 
do. 
do. 
do. 
do. 
do. 
do. 
do. 
do. 
do. 
do. 

/ Loose 
\ gravelly clay 
do. 
do. 
do. 
do. 
do. 
do. 
do. 
do. 
do. 
do. 
do. 
do. 
do. 
do. 

} North 

South 

North 

South 

do. 

do. 

Various 

North 

South 

da 

do. 

North 

do. 

do. 

do. 

Fast growing 

Thriving 

do. 

da 

do. 

do. 

do. 

da 

do. 

do. 

do. 

do. 

do. 

do. 

do. 

No. 58. — Newton, Parish of Culsalmond, Aberdeenshire. Altitude, about 350 feet. 

Araucaria Imbricate 

Cedrus Deodara. 

m Atlantica 
Abies Bouglasai . 
u Menziesii . 
it Morinda . 
Picea Pinsapo. . 
Finns Laricio. . 
it Excelsa . 
u Ponderosa 
Thuja Gigantea . 
Wellingtonia Gigant 

ea 

8 to 10 

15 

7 

14 

14 

7 

4 

14 

14 

6 

3 

5 

5 to 6 

9 

5 

16 

3 

5 

3 

18 

8 

5 

2 

4 

f Loamy, 

\ good clay 
do. 
do. 
do. 
do. 
do. 
do. 
do. 
do. 
do. 
do. 
do. 

]• Clay 
' do. 

do. 
do. 
do. 
do. 
do. 
do. 
do. 
do. 
do. 
do. 

S.E. 

do. 

da 

do. 

do. 

do. 

do. 

do. 

do. 

do. 

do. 

da 

Healthy 

do. 

Very healthy 

Very vigorous 

Not thriving 
Healthy 
do. 

Vigorous and healthy 
Not healthy 
* Healthy 

Very hardy 

Very healthy & vigorous 

No. 59 .—-Balmoral Oastlb, Parish of Crathie, Aberdeenshire. Altitude, 870 feet. 

Cedrus Deodars . 

rr Atlantica 
Abies Douglassi , 
n Morinda . 
Picea Nobilis . . 
Pinus Laricio. . 
n Excelsa 
it Ponderosa 

Wellingtonia Gigant 

“ 

10 

4 

8 

7 

6 

10 

6 

5 

S 

4 

1 

5 

3 

1 

6 

1 

1 

4 

Light 

do. 

do. 

do. 

do. 

do. 

do. 

do. 

/Peat and \ 
t light soil / 

Gravel 

do. 

do. 

do. 

do. 

do. 

do. 

do. 

do. 

North 

do. 

do, 

do. 

do. 

do. 

do. 

da 

do. 

Healthy 

da 

da 

Bather stunted 
Healthy 
do. 

Not thriving well 

Thriving well 

Very vigorous 

No. 60. —Ballindalloch, Parish of Inveraven, Morayshire and Banffshire. Altitude, 470 feet. 

Araucaria Imbricate 
Cedrus Deodara . 

. » Atlantica. 
Abies Douglass! . 

ir Menziesii . 
Picea Nobilis . . 
ii Cephalonica 
it Pinsapo . 
Pinos Lambertiana 
Cupressus Torulosa 


6 

14 

12 

85 

24 

23 

17 

12 

17 

17 

2 

10 

9 

44 

29 

27 

16 

H 

19 

12 

Sandy loam 
do. 

Loam 

Sandy loam 
Loam 
do.‘ 
do. 
do. 
do. 

Sandy loam 

Sand 

do. 

Gravel 

Sand 

Gravel 

do. 

do. 

do. 

do. 

West 

Level 

do. 

do. 

da 

do. 

do. 

da 

do. 

do. 

do. 

Not healthy 
Healthy 
do. 

Very healthy 
Healthy 
do. 
do. 

Quite healthy 
Healthy 
do. 

No. 61. —Gordon Castle, Parish of Bellie, Morayshire. Altitude, 70 feet. 

iH 

ea 

15 

16 

4 

5 

15 

2 

6 

15 

3 

2 

8 

10 

20 

1 

n 

10 

i 

5 

10 

P 

Dark loam 
do. 
da 
do. 
do. 
do. 
do. 
do. 
do. 
do. 
do. 

Gravel 

da 

do. 

da 

do. 

do. 

da 

do. 

da 

do. 

do. 

°r 

Sheltered 

da 

East 

Sheltered 

do. 

Open 

Sheltered 

da 

do. 

Heaithv 

Very healthy 
do. 
do. 

Healthy 

da 

da 

do. 

A rapid grower 
VeryTiealthy 
do. 
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No. 62.—Tarbat, Parish of Kilmuir-Easter, Ross-shire. Altitude, 6 feet. 




Age 

Height 

Soil 




Species reported on. 

in 

in 

Subsoil. 

Exposure. 

Present condition, Ac. 



Years. 

Feet 




Araucaria Imbricata 


15 

9 

Yellow loam 

Gravel & sand 

S.E. 

Very good 

Cedrus Deodara . 


15 

. 18 

do. 

do. 

do. 

Abies Morinda . 


15 

10 

do. 

do. 

do. 

Healthy 

Picea Nobilis . . 


4 

1 

Light loam 

do. 

North 

Good 

Pinua Excelsa . 


15 

18 

Yellow loam 

do. 

South 

Healthy 

ii Ponderosa. 


20 

25 

Light loam 

do. 

S.W. 

do. 

Cupressus Torulosa 
Wellingtonia Gigant 


15 

4 ■ 

9 

2* 

do. 

do. 

do. 

do. 

do. 

West 

do. 

Very healthy 

No. 63.— 

-Balnagown, Parish of Kilmuir-Easter, Ross-shire. Altitude, 8 feet. 

Araucaria Imbricata 


15 

9 

Yellow loam 

Sand & gravel 

S.E. 

Very healthy 

Cedrus Deodara . 


15 

18 

do. 

do. 

do. 

do. 

Picea Cephaionica 


15 

18 

do. 

Sand 

do. 

Very good 

No. 64.- 

—Forss, Parish of Thurso, Caithness-shire. Altitude, 50 to 60 feet. 

Araucaria Imbricata 


14 

8 

Stiff 

Clay 

South 

Thriving and healthy 

Cedrus Deodara . 


14 

10 

do. 

do. 

do. 

do. 

Abies Douglassi . 


» 

' 2* 

do. 

do. 

do. 

do. 

ii Menziesii . 



6 

do. 

do. 

do. 

do. 

ir Morinda . 


W 

3 • 

do. 

do. 

do. 

do. 

Picea Nobilis. . 



Ii 

do. 

do. 

do. 

do. 

tr Cephaionica 


6 

§ 

.10 

do. 

do. 

do. 

do. 

ii Pinsapo . 


3 

do. 

do. 

do. 

da 

Pinus Excelsa . 


I 

7 

do. 

do. 

do. 

do. 

Cupressus Torulosa 


2 * 

do. 

do. 

do. 

do. 

ir Lawsonii 


I 


do. 

do. 

do. 

do. 

Thujopsis Borealis 


Ot 

2 

do. 

do. 

do. 

do. 

Thuja Gigantea . 


% 

2 

do. 

do. 

do. 

do. 

Wellingtonia Gigantea 

2 

do. 

do. 

do. 

do. 

No. 65.- 

-Montford, Parish of Rothesay, Buteshire. 

Altitude, 

10 to 100 feet. 

Araucaria Imbricata 

15 

8 

Gravelly 

Clay 

East 

/Healthy, and thriving 
l very well 

Cedrus Deodara . 


20 

15 

Loam 

do. 

do. 

do. 

ir Atlantica. 


5 

3 

do. 

do. 

do. 

do. 

Abies Douglassi . 


12 

4 

Peat & loam 

do. 

do. 

do. 

ii Menziesii . 


5 

3 

do. 

Gravelly 

do. 

do. 

Picea Nobflis. . 


3 

1 

Peat 

Clay 

do. 

do 

ii Pinsapo. . 


3 

1 

Loam 

do. 

do. 

do. 

Pinus Excelsa. . 


12 

4 

do. 

do. 

do. 

do. 

ti Lambertiana 


5 

3 

Peat 

do. 

do. 

do. 

it Macrocarpa 


6 

4 

do. 

do. 

do. 

do. 

Cupressus Torulosa 
ii Lawsonii 


7 

4 

4 

3 

Loam 

Sandy loam 

do. 

do. 

do. 

do. 

do. 

do. 

Thujopsis Borealis 
Thuja Gigantea . 


3 

0 

1 

5 

do. 

Gravelly 

do. 

do. 

do. 

do. 

do. 

do. 

it Variegata . 


5 

1 

. Loam 

do. 

do. 

do. 

| Wellingtonia Gigantea 

7 

3 

Gravelly 

do. 

do. 

do. 
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ON THE COMPARATIVE VALUE OP MANURE MADE WITH 
AND WITHOUT COVER. 

By Robeet Scot Skerving, Camptown, East Lothian. 

[Premium—The Cold MedaL] 

* The experiments, an account of which follows, were made during 
the years 1860 and 1861, upon a field which was cropped the first 
of these seasons with potatoes, and the second with wheat. 

The soil upon which the experiment was made is a lightish loam 
of good quality, with a considerable slope towards the north. Pre¬ 
vious to the potato crop of 1860 it had carried oats, following two 
years’ pasture. The experimenter’s first business was to secure 
good dung, which had been made in every respect in the same 
manner, with the exception of the circumstance of cover. For this 
purpose a shed and court were selected, in which a lot of six cattle 
had been fed off upon turnips, oil-cake having been added during 
the last six weeks they were there. As the one portion was entirely 
exposed to rain, whilst the other was perfectly excluded from it, and 
as the litter used and the food consumed were identical, the neces¬ 
sary conditions were satisfactorily obtained. Besides the two acres 
devoted to the experiment, a third was added for the sake of further 
comparison, which was manured with half the weight of dung and 
with five cwt, of portable manure, which consisted of guano and 
dissolved bones in equal quantities. The dung used on this acre 
was from the open court. The ground experimented on was as 
equal in quality as could be desired ; and it would be difficult to 
assign a superiority to any one of the three acres. The potatoes 
used were regents, which were planted on the 12th of April—a 
long winter and a backward spring having delayed all the operations 
of seed-time. The dung, which was in good condition, was applied 
at the period of planting. The three lots were manured in the fol¬ 
lowing manner 

Lot 1. 20 tons of dung per imperial acre from open court. 

Lot 2. 20 tons of dung per imperial acre from covered shed. 

Lot 3. 20 tons dung from open court, and a mixture of 2 \ cwt. Peru¬ 
vian guano and 2$ cwt. dissolved bones. 

The weather and the state of the soil enabled the'seed to be planted 
and the land worked in a satisfactory manner. During summer all 
the potatoes looked well, but the acre manured with the covered 
dung had much more luxuriant tops than the others. In July this 
was particularly obvious, the stems showing in a very marked man¬ 
ner when looked at even from a considerable distance. They also 
preserved their vigour to a later period ; and to .such an extent was 
this the case, that when, on the 14th October, the shaws of the 
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covered-shed acre and of the mixed-manure acre were cut off, pre¬ 
paratory to lifting the crop, it was not found necessary to cut those 
of the open-court acre, so much had they withered away. This con¬ 
spicuous difference in the lots was indeed the most marked disparity 
exhibited in any respect by the two sets of experiments. 

The potatoes were lifted on the 1st November. They were, all a 
good crop, and were valued by an extensive dealer as worth £35 
per Scotch acre. Portions of the field (which is nearly 40 acres 
in extent) were not so good, and the whole were sold as they grew 
at £30 per Scotch acre. It must be noted that the summer of 
1860 was much drier in the south-east of Scotland than in many 
other districts, and that there the potato crop was a very good one, 
and sold at high prices. The crop was carefully lifted with the 
fork, and the produce of each acre accurately measured, with the 
following results:— 

Tons. cwt. qrs. st. Ib. 

Lot 1. Open court, 6 6 0 0 0 per imp. acre. 

Lot 2. Covered shed, 7 8 2 1 10 do. 

Lot 3. Mixed manure, 7 9 116 do. 

These weights represent the total produce per imperial acre. Each 
lot was pitted separately; and when ultimately sent by the pur¬ 
chaser to London, a note was made of the quantity actually turned 
out to market, as well as the amount of refuse in each. This note 
was, unfortunately, lost by a labourer; but I had seen there was a 
very small percentage of inferior potatoes in all the lots, and that 
the proportion in each did not differ in any material degree. The 
difference, indeed, between the two principal lots (the covered and 
uncovered dung) was not appreciable; but the potatoes produced by 
the mixed manures were slightly smaller in size than the other two. 
In consequence of this, the amount of first-class potatoes fit for the 
London market produced by the covered-shed dung was slightly in 
excess of the mixed-manure lot. There was no disease in the field. 

It will be seen from the above that the dung made under cover 
produced 1 ton, 2 cwt., 2 qrs., 1 st., 10 lb. more potatoes per imperial 
acre than that made in the open court; whilst the acre manured 
with dung and guano, &c., while it produced a crop slightly in excess 
of the covered-shed lot in the first instance, lost that small supe¬ 
riority in the process of sorting for market, and may, for all practi¬ 
cal purposes, be accounted of equal value. 

I have little doubt that in wet seasons, and in districts where the 
amount of rainfall is large, the superiority of manure made under 
cover will be still more marked ; whilst in pastoral districts, where 
the economising of litter is an object, a double advantage will be 
secured. ’ On the other hand, where a purely arable system of agri¬ 
culture is followed, and where it is often necessary to trample down 
as much straw as possible, it might be inexpedient to construct 
farm offices with a view to the exclusion of rain from the cattle 
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courts. Besides, most farmers are of opinion that cattle thrive 
better in well-constructed sheds with open courts than in boxes or 
byres. On ploughing the ground after the potato crop was re¬ 
moved, I observed that the covered dung was decidedly more 
visible than the uncovered, and I inferred from thence that there 
was a greater amount of unexhausted manure in the one acre than 
in the other. 

I now proceed to give an account of the wheat crop which fol¬ 
lowed the potatoes. 

The variety used was that known by the several names of Mon- 
goswells, Lady Hall’s, &c.—a white wheat, which is cultivated to a 
considerable extent. 

It was sown under favourable circumstances on the 22d November, 
and no dung or top-dressing was at any time applied, in order that the 
action of the manure in the soil might remain perfectly undisturbed. 
During autumn and winter I cannot say that I observed any differ¬ 
ence in the braird of the three acres; but as the season advanced I 
saw, with regret, that the experiment was disturbed to a material 
degree by a cause which cannot in any way be attributed to the 
mode of manuring. The whole northern portion of the field had 
4< thrown out" as it is termed, and the wheat, to a very considerable 
extent, had died and become blanky; the line of this comparative 
failure, which was distinctly marked, reached the experiment, and 
extended over one-fourth of the open-court acre, whilst it did not 
reach the other two lots. 

The crop of 1862 has proved so worthless that it makes that 
which preceded it appear good by comparison, yet the wheat crop 
of 1861 was considered at the time a very inferior one. The field 
which was the subject of this experiment produced a fair return, 
and it happened to be the only one possessed by the experimenter 
. which did so. 

It was my wish to have had the total produce of each of the three 
acres—straw as well as grain—accurately weighed; but there being 
no means of doing so in the immediate neighbourhood, I was reluc¬ 
tantly compelled, during the bustle of harvest, to content myself 
by sending the produce of an equal number of square yards to be 
weighed. The following figures may indicate pretty exactly the 
relative weights of the respective crops:— 

Portion from open-court dung, .... 154 cwt. 

Do. from covered-shed dung, . . . , 17 „ 

Do. from mixed manure, . . . , 16 „ 

The measurement of the above equal portions was taken where 
the " throwing out" had not so distinctly marked itself on the open- 
court acre. 

The wheat was stooked separately, and, shortly after being “ car¬ 
ried," was thrashed, weighed, and measured. The following are the 
results:— 
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Weight. 

Weight of open-court lot per bushel, . . . 604 lb. 

Weight of covered-shed lot per do., . . . 61 „ 

Weight of mixed-manure lot per do., . . . 60| „ 

Quantity— -per Imperial Acre. 



Bush. 

P* 

galL 

qt. 

pt. 

Rills. 

No. 1. Open court, good grain, 

„ „ grey do., . 

29 

1 

0 

3 

0 

1 

0 

3 

1 

1 

2 

2 


31 

0 

0 

0 

1 

0 

No. 2. Covered shed, good grain. 

33 

0 

0 

2 

1 

2 

„ „ grey do., 

2 

2 

0 

3 

1 

2 


35 

2 

1 

2 

1 

0 

No. 3. Mixed manure, good grain, . 

30 

T 

1 

0 

1 

0 

» » grey do., 

1 

3 

1 

3 

1 

2 


32 

1 

1 

0 

0 

2 


I cannot give any trustworthy estimate of how much the open- 
court acre was damaged by the “ throwing outbut my opinion is, 
that but for that circumstance it would have been little inferior to 
the other; and the experiment seemed to indicate, contrary to my 
expectation when the wheat was sown, that a second season had 
tended to equalise in a great degree the power of the two lots of 
dung. 

This accident is one of many to which agricultural experiments, 
of every description, are constantly liable; and 1 think it will not be 
disputed that many trials, made during various seasons, must be 
undertaken before results can be definitely and satisfactorily ascer¬ 
tained. So far, however, as this experiment, conducted with all the 
care it was in my power to bestow, can be founded on, the results 
seem clearly to indicate, that dung made under cover has, even in a 
comparatively dry climate, a very decided advantage during the first 
season over that made in open courts ; whilst the second year still 
shows a superiority, though not in so marked a degree. 
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ON 'rTTR COMPARATIVE EFFECTS OF SPECIAL AND FARMYARD 
MANURES OVER A FOUR-COURSE ROTATION. 

By John Dove, Eceles-Newtown, Coldstream. 

[Premium—£15.] 

The following series of experiments were undertaken with the 
view of testing the permanent effect of some of the special manures 
generally used in this district, in comparison with the ordinary 
manure of the farm. I selected for trial Peruvian guano, superphos¬ 
phate made from bones, and superphosphate made from coprolite. 
These are manures of the most distinct character, and generally 
used in this district. I bought them as the purest of their class, 
and with a guaranteed analysis. I sent samples of the stock to Dr 
Macadam to be analysed, and copies of his analysis are given. The 
farmyard manure used was made by cattle fed on turnips in courts; 
it was carted out to the field in the beginning of January, and laid 
into a heap, the carts being driven over it while doing so, and it 
was turned over in the beginning of ApriL The cattle had got a 
small allowance of oilcake for three weeks before I commenced to 
lead out the dung. The guano was suppled by Messrs J. & J. 
Cunningham, Edinburgh; the bone superphosphate by Messrs 
M‘Lean & Hope, Leith; and the coprolite superphosphate by Mr 
Lawes. Dr Macadam's analysis of all the manures corresponded 
exactly with the guaranteed analysis I got with them, except in the 
case of the bone superphosphate, in which there was rather a smaller 
percentage of ammonia than was guaranteed. The field on which 
the experiments were made was, a good clay soil, not very stiff, and 
having a mixture of black loam in it. It is about 220 feet above the 
level of the sea, and has a gentle inclination to the south. In 1855 
it was drained with tile drains, S J feet deep and 30 feet separate, 
and at the same time got an application of 7J tons of lime per acre, 
and was sown with turnips, one-third of which were eaten on the 
ground by sheep ; in 1856 it was barley; in 1857 tares, manured 
with 2 cwt. per acre of dissolved bones, and cut green for soiling 
cattle; in 1858 it was wheat, manured with 10 cartloads dung per 
acre. The experiments were made on two separate portions of the 
field—No. 1 of the series across the upper half of it, and No. 2 across 
the under half There is little difference in the quality of the land— 
if anything, the upper half has rather the deepest soil; both had 
been cropped and manured exactly in the same way for three years 
before, and I had never seen any difference in the crops upon them; 
and I believe that when I commenced the experiment, the land was 
as equal in quality and condition as any piece of land of the same 
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extent that could be found. Each lot consisted of a quarter of an 
imperial acre, correctly measured and marked off, and ploughed, to 
avoid any mistakes throughout the rotation. 


First Year, on Swedish Turnip. Sown, 18th May 1859 ; Thinned, 28th 
July; Lifted and Weighed, 13th January 1860. 


No. 


Price of 
Manures. 

Total Cost of 
Manures 
por acre. 

Produce of 

No. I Series 
per acre. 

1 

2 

3 

4 

16 tons farmyard manure, 

6 cwt, Peruvian guano, 

9 „ bone superphosphate, 

13 „ coprolite do. 

5s. per ton 
13s. per cwt. 
8s. 6d. „ 

5s. lOd. ,, 

£4 0 0 

3 18 0 

3 16 6 

3 16 0 

11 ton 16 cwt. 
10 „ 12 „ 

10 „ H „ 

10 „ H „ 


i 

Produce of 
No. 2 Series. 

Average of the 
two Series. 

Value of No. 1 at 
8s. per ton. 

Value of No. 2. 

Average Value 
of the two 
Series. 

1 

2 

3 

4 

tons cwt. 

11 18 

11 2 

8 14 

10 6 

tons cwt 

11 17 

10 17 

9 14 

10 3 

£ 8. d. 

4 14 0 

4 4 6 

4 5 3 

4 0* 0 

£ s. d. 

4 15 0 

4 8 9 

3 9 3 

4 2 3 

£ s. d. 

4 14 6 

4 6 74 

3 17 3 

4 l 14 


Second Year, on Barley. Sown, 29th February 1860; Cut, 25th 
August; Thrashed, 5th September. 


Produce of No. 1 Series. 


No. 

Good 

corn 

per acre. 

Weight 

per 

bush. 

Light 
corn 
per acre. 

Weight 

per 

bush. 

Straw and 
chaff per 
acre. 

Value of 
good corn 
at 4s. 2d. 
per bush. 

Value of 
Light 
at 3s. 
per 

bushel. 

Value of 
straw 
at Is. 
per cwt. 

Gross 
value of 
produce. 


bush. 

lb. 

lb. 

bush. 

lb. 

lb. 

cwt. 

st. 

£ s. d. 

s. d. 

£ s. d. 

£ s. d. 

1 

50 

22 

524 

3 

9 

45 

45 

1 

10 10 0 

9 7 

2 5 14 

13 4 84 

2 

56 

■9 

52 

3 

6 

42 

47 

3 

11 >8 4 

9 5 

2 7 44 

14 10 14 

3 

48 

44 

524 

3 

16 

44 

34 

0 

10 3 6 

10 0 

1 14 0 

12 7 6 

4 

42 

35 

524 

2 

18 

45 

31 

3 

8 17 10 

7 2 

l n 44 

10 16 44 

Produce of No. 2 Series. 

I 

54 

16 

524- 

3 

0 

43 

46 

6 

11 6 3 

9 0 

2 6 9 

14 2 0 

2 

57 

10 

524- 

3 

14 

43 

40 

3 

11 18 3 

10 0 

2 0 44- 

14 8 74 

3 

47 

20 

524 

3 

4 

42 

36 

6 

9 17 6 

9 3 

1 16 9 

12 3 6 

4 

46 

48 

524 

2 

24 

44 

33 

1 

9 15 7 

7 6 

1 is 14 

11 16 24 


Average Value of the Gross Produce of the Two Series. 

No. 1, £13 13 4£ | No. 3, 12 5 6 

„ 2, 14 9 4* I „ 4, 11 6 H 
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Third Year, oh Hay. Cut, 4th July 1861; Weighed, 11th August, 


Ho. 

Produce of 
Ho. 1 Series. 

Value of hay 
at 3s. 4(L 
per cwt 

Produce of 
No. 2 Series. 

Value of hay 
at 3s. 4d. 
per cwt. 

Average value 
of the two se¬ 
ries per acre. 

■ 

cwt. 

St. 

& s. <L 

cwt 

St. 

& s. d. 

&• a d. 

mm 

35 

0 

5 16 8 

38 

4 

6 8 4 

6 2 6 

■a 

32 

4 

5 8 4 

35 

0 

5 16 8 

5 12 6 

Mm 

31 

3 

5 4 3 

34 

0 

5 13 4 

5 8 94 

H 

30 

6 

5 2 3 

33 

2 . 

5 10 10 

5 6 64 


Fourth Year, oh Oats, Sown, 15th April 1862 ; Cut, 18th Sept.; 
Thrashed, 11th Oct. 

Produce of No. 1 Series 


Ho. 

Good 
com 
per acre. 

Weight 

per 

bushel. 

Light 
com 
per acre. 

jWeight 

per 

bushel. 

Straw and 
chaff per 
acre. 

1 Value of 
good com. 
at 3s. per 
bushel. 

Value of 
light at 
2s. 6d. 
per 

bushel 

Value of 
straw at 
Is. per 
cwt 

Gross 
value of 
produce. 


bush. lb. 

lb. 

bush. 

lb. 

lb. 

«wt 

St. 

& s. 

s. d. 

£ s. d. 

£ s. d. 

1 

56 

14 

42) 

3 

0 

33 



8 9 

7 6 

2 13 9 

U 10 3 

2 

55 

28 

424 

3 

0 

33 

Irffl 


8 7 

7 <r 


11 5 6 

3 

56 

14 

42) 

4 

0 

33 



8 9 

10 0 

Pit'll 

11 9 0 

4 

57 

0 

424 

2 

. 

16 

33 

kIih 

4 

8 11 

6 3 

2 5 6 

10 11 9 


Produce of 1Vo. 2 Series. 

1 

53 

0 

m 

2 

16 

33 

53 

0 

7 19 

6 3 

2 13 0 

10 18 3 

2 

52 

14 

42§ 

2 

0 

S3 

49 

4 

7 17 

5 0 

2 9 6 

10 11 6 

3 

51 

14 

m 

2 

16 

S3 

45 

6 

7 14 

6 8 

2 5 9 

10 6 0 

4 j 

56 

0 

42* 

2 

18 

33 

52 

6 

8 8 

6 5 

2 12 9 

11 7 2 


Average Value of the Gross Produce of the Two Series. 

3STo. 1, * . £11 4 3 | No. 3,' . , £10 17 6 

» % ■ • 10 18 6 | „ 4, . # 10 19 54 


Total Value per Acre of the Four Years 9 Produce of the different 
Manures, taking the average of the Two Series. 


No. 1, Farmyard manure, . 

» 2, Peruvian guano, 

:j 3, Bone superphosphate, 

» 4, Coprolite superphosphate, 


£36 6 10 
35 9 2| 
32 11 3 
32 5 54 


Remarks on the first year’s experiment— In 1850 the turnip 
crop m this district was one of the worst ever grown in it They 
were sown in pretty good order, and brairded very well; but the 
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weather in the end of June and July was very cold and backward, 
and they were long in being ready for thinning. The weather was 
favourable in August and September, and they looked pretty well 
in the beginning of October, but we then had a severe frost which 
completely checked their growth before they were much more than 
half a crop; their quality also was very much injured. 

In this experiment all the lots brairded well, and when they 
were thinned there was scarcely a single blank in any of them, and 
no difference in their state of forwardness, and all through their 
growth I could observe little or no difference in the appearance of 
any of them. I allowed them to stand till after the New Year, in 
the hope that they would still improve if we had better weather, as 
Swedish turnips in this district often make great improvement dur¬ 
ing the months of November and December, even after a pretty 
severe frost; but the weather continued unfavourable, and they made 
no more progress, but lost quality. There were very few completely 
rotted in any of the lots, and, though injured, they were all very 
equal in quality. There was no difference in the specific gravity of 
any of them. As an experiment in growing turnips, I would not 
place much reliance on this one; but I do not consider that the 
comparative failure of the first crop will make the experiment of 
much less value as a trial of the permanent effect of the different 
manures. The turnips being only about half a crop, would not ex¬ 
haust so much of any of the manures as a full crop would do, and 
a greater quantity of them would be left for action on the after- 
crops than if a full crop had been grown and all carried off the 
ground, as was the case in this experiment. The turnips were all 
carried off the land and consumed by cattle: the shaws were so 
completely destroyed by the frost that they were not worth lifting 
and weighing. There were no leaves left—only the stocks. 

Remarks on the second year's experiment .—After the turnips 
were removed, the land was ploughed in very good order. It was 
sown with chevalier barley at the rate of 3 bushels per acre. Hav¬ 
ing been exposed to the action of the frost for some time after it 
was ploughed, it was easily reduced to a fine mould, and the barley 
brairded very equally. No difference could be noticed on the ap¬ 
pearance of any of the lots for the first six weeks of their growth; 
but in the end of May, No. 2 in both series had taken a decided 
lead; it was longer and more vigorous-looking. They all came 
into ear exactly at the same time, and after they were full shot out 
the difference could not be so much noticed. They were all a very 
even crop, and the weather being favourable before harvest they all 
stood well* up. There was only a very small spot in No. 2 of 
the first series a little laid. The weather continued favourable after 
they were cut, and I thrashed the barley off the stook. I got a fine 
day for doing so, and they were all in equally good condition. I 
sold the barley at the price stated; the straw I have stated at a 
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price considerably below the ordinary value of straw in this dis¬ 
trict, for this reason, that though it was in good enough condi¬ 
tion for thrashing, if it had stood in a stack for some time it would 
have dried very much, and there would have been considerably less 
weight per acre. I have done the same in the oat experiment. 
None of the crop being laid, the straw on all the lots was, so far as 
I can judge, equal in quality. I am not sufficiently well acquainted 
with chemistry to be able to find out if there was any difference in 
the constituent parts of any of them ; and the produce of half an 
acre of each was too small a quantity of straw on'which to make 
an attempt to find out by practical experiment if there was any 
difference in their value either as fodder or litter. 

Remarks on the third year's experiment —This year the manures 
had a very fair trial, as the grasses on all the lots were very equally 
planted; they were sown amongst the barley on the 15th March, 
and were composed of a mixture of 10 lb. red clover, 6 lb. yellow 
clover, half a bushel foreign Italian ryegrass, and half a bushel 
Ayrshire annual ryegrass, per acre. They all brairded pretty well, 
and as the barley stood well up, none of them were rotted out, and 
they all stood well through the winter. The ryegrasses succeeded 
best; there was rather too large a proportion of them, and too small 
of the clovers, but they were as nearly as possible equal on 
all the lots. I allowed the hay to be pretty well ripened before I cut 
it—riper than I generally allow it to be. The weather was favour¬ 
able for maJpng it, and it was got up in good condition, and was all 
good in quality. I sold it at the price stated. The aftermath was 
not cut—it was eaten on the ground by sheep, being the only part of 
Ike four years' produce that was consumed on the land. 

Remarks on the fourth year's experiment —The lots were 
ploughed out of the lea in end of January. I made one man plough 
them all, so that there should be no difference in the workmanship ; 
one man also sowed them all with potato oats, one bushel on each 
lot—being at the rate’of four bushels per acre. The weather was wet 
in March and the first week of April, and the land was not in con¬ 
dition ft®- sowing till the second week, but we then had a good 
though late seed-time, and the land, having been exposed to the ac¬ 
tion of the frost for some time, was easily reduced to a fine mould. 
The lots all brairded well and equally; they all looked very well at 
the end of May, and were then about sufficiently far advanced for 
the time of year. I could not notice any difference in the growth 
of any of them. The summer was cold and backward, and the crop 
was long in ripening. It grew well, however, and was a bulky one— 
being all a good deal laid, but not so much so as to injure the crop 
in the least. There was almost no difference in the appearance of 
any of the lots, and after they were cut I could not say which would 
be the best crop. The straw, though laid, was not injured in quality; 
and, so far as I could judge, there was not the slightest difference in 
the quality of any of the lots. 
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Throughout the whole series of years the farmyard manure has 
proved the best, but the guano is not much behind it. In the last 
year’s experiment there is one rather -peculiar circumstance: here 
there is a greater difference in the proportion of com to the straw 
than in the gross weight of the produce of each lot. I weighed the 
whole produce of each lot as it was carted from the field before 
thrashing it. Each was thrashed separately. I then deducted the 
weight of the produce of corn on each from the gross weight; this 
left the remainder for straw and chaff. I give the gross weight of 
the produce of each lot:— 


No. 1 Series. 



No. 2 Series. 

No. 1, 

19 cwt. . 



18 cwt. 4 stone. 

„ % 

18 „ 2 stone. . 

. 

. 

17 „ 4 „ 

» 8, 

18 „ 

. 

. 

16 „ 4 „ 

„ 4 

17 „ 


. 

18 „ 2 „ 


Comparing this with the previous table of produce, it will be seen 
that there is a considerable difference in the quantity of corn from 
the same weight of gross produce in several of the lots: the special 
manures give a larger proportion of com to straw than the farm¬ 
yard manure. I cannot give any explanation of this; the farmyard 
manure lots were not more laid than the others, and none of them 
were so much laid as to interfere with their yield. Hone of them 
gave so well as I expected they would before thrashing them. In 
this district the crops did not give so well to the straw in 1862 
as usual; the cold summer seems to have interfered with their fill¬ 
ing properly. In ordinary seasons on similar land, and from the 
same bulk of straw, I would have had nearly one quarter of oats 
per acre more than was on any of the lots* 

ANALYSTS OP THE MANURES USED. 


Penman Guano.- 


Water, ..... 

Organic matter and ammonia. 

Alkaline salts, .... 

Phosphates, ..... 
Silica, ..... 


1L16 

53.32 

7.60 

25.04 

2.88 

Ammonia, • . . . • 

Phosphoric acid in combination with alkalies, 
equal to ordinary bone phosphate rendered 
soluble, ..... 

17.16 

6.82 

moo 

Coprolite Superphosphate. 
Soluble phosphate of lime, . 

Equal to ordinary phosphates rendered soluble, 
Insoluble phosphates, 

Hydrated sulphate of lime, . . , 

Hydrated sulphuric acid, 

*22.80 * 

14.68 

17.12 

43.00 

4.52 

Carry forward, 

79.32 

TRANS.—MARCH 1864. 


R 
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Brought forward, 

Alkaline salts, . . • - , • 

Silica, * - . ■ t 

Organic matter, moisture, and ammonia, * 

79.32 

5.36 

4.04 

11.28 



100.00 

Ammonia, . « • • 

Equal to crystallised sulphate of ammonia, . 

. 0.58 
. 2.56 


Bones Superphosphate. 
Organic matter, ammonia, and moisture, 

Soluble phosphate of lime, . 

Equal to ordinary phosphates rendered soluble, 
Insoluble phosphates, . 

Hydrated sulphate of lime, . 

Hydrated sulphuric acid, 

Alkaline salts, .... 

Silica, . 

* 17.68 ‘ 

30.92 

11,33 

14.72 

30.49 

4.24 

4.96 

3.34 



100.00 

Ammonia, • . • • 

Equal to crystallised sulphate of ammonia, . 

. 1.87 
. 8.25 



REPORT OP PROCEEDINGS IN THE EDINBURGH VETERINARY 
COLLEGE. 

By Professor Dice. 

Sctkmaby of Cases, comprising Diseases, Injuries, &c., amongst Do- 
* MEsncATED Animals, registered in the Clinical Transactions of the 
Edinburgh Veterinary College, which have been under treatment 
during the months of October, November, and December 1863, 


Abscesses in various parts, . 

Horses. 

7 , 

Cattle and 
Sheep. 

1 

Dogs, «&e. 

Abortion, 

• ... 

1 

... 

Angleberries, removal of, 

1 

... 

... 

• Apthae epizootica (murrain), 

• 

16 

... 

Ascites, 

• ... 


1 

Bone, disease of, 

1 


... 

„ fractures of, . 

6 

I 

1 

Brain, disease of, 

, 1 


... 

Broken knees. 

4 


... 

Bursae, distension of, with lameness, 2 


... 

Calculus, vesical, 

1 


.. • 

Canker in the ear, 



1 

Castration, . 

! 1 


... 

Catarrh and sore throat, 

55 


2 

Chorea, 

1 


2 

Colic,.... 

45 


... 

Constipation (obstinate), 

3 


2 

Cracked heels, 

6 


... 

Curbs, with lameness, 

6 


... 
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Debility, constitutional, 

Diabetes, . 

Diarrhoea, 

Distemper, . 

Emphysema, . 

Enteritis, 

Examinations as to soundness, 
Eyes, diseases, &c. of, 
Eardel-bound, 

Eeet, corns in, with lameness, 

„ inflammation in, 

„ navicular disease in, . 

„ pricks in, 

„ quittois in, . 

„ sandcracks in, . 

„ seedy toe in, 

„ side-bones in, . 

„ thrushes in, 

„ wounds and bruises in, 
Grease, 

Gastritis, 

Head, injury of, 

Hernia, ventral, 

Heart, diseases of, 

„ rupture of, 

Hip-joint, dislocation of, 
Indigestion, chronic and acute, 
Influenza, . 

Lameness, coffin-joint, 

„ elbow, 

„ fetlock, 

» hip, 

nock; ♦ * 

„ knee, 

„ shoulder, . 

,, stifle, • • 

Mange, 

Nasal gleet, . 

Neurotomy, . 

Over-exertion, 

Over-grown claws, 

Paralysis, 

Parturition, difficult,. 

Phthisis pulmonalis, . 

Pleurisy and pneumonia, 
Pleuropneumonia, . 

Purpura haemorrhagica, 

Rectum, injury of, . 

Ringbones with lameness, , . . 
Roaring, thick and broken wind, 
Shoulder slip, 

Sore neck, „ 

Spavin, with lameness, 


Horses. 

2 

6 

1 

1 

1 

75 

3 

3 

3 

40 

15 

3 

4 


Cattle and 

Sheep. Dogs, &c. 


1 

8 
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Spine, injury of, 

Horses. 
2. 

Cattle and 
Sheep. 

Dogs, &c. 

Splints, with lameness, 

9 

. 


Sprains, muscles, ... 

3 


• • • 

„ tendons, ligaments, &c., 

25 

.... 


Stomach, rupture of,. 

1 


... 

„ staggers, . 

5 


... 

Strangles, . . 

1 


... 

Teeth, diseases, &c. of, 

8 

... 

... 

Tetanus, . 

1 

... 

... 

Treads, 

2 

... 

... 

Tumours, various, 

7 

1 

3 

Venae cavae, rupture of, 

1 

... 

... 

Vomiting, ... 

... 

... 

I 

Weed, . 

5 

... 

... 

Worms, intestinal, . . - 

6 

... 

2 

„ bronchial 

. ... 

2 

..... 

Wounds and bruises in other parts than feet, 22 

... 

... 


General Abstract. . 

Oases amongst horses, .... 552 

„ cattle and sheep, . . 36 

, y dogs, &c., ... 41 

Total, . . 629 

Among the many modifying influences affecting the type of 
epidemics and epizootics, no medical fact is better established by 
observation and experience than this, that the differences in the con¬ 
stitution of the seasons, as well as changes of the seasons themselves, 
greatly influence the nature and character of prevailing, diseases. 
This fact is very clearly exemplified by comparing the summary of 
the cases registered in the College during the three months ending 
December 31, with those of the preceding quarter. It will be noticed, 
that a considerable increase has taken place in the number of cases 
of disease affecting the organs of respiration, more especially in the 
form usually denominated influenza. This is a disease which may 
occur at any period of the year, but it is found to be most prevalent 
during the autumn and spring months. It generally occurs as an 
epizootic, affecting simultaneously whole districts, and is in all pro¬ 
bability produced by sudden changes, either of the temperature of 
the atmosphere, or its humidity. It is otherwise impossible to 
account satisfactorily for the frequent outbreaks of the disease, 
which accompany the sudden transitions, in our variable climate, 
from heat to cold, from cold to heat, or from cold dry, to moist 
and foggy weather. It occurs under a variety of forms—one season 
appearing as a sort of epizootic catarrh, the disease being confined 
to the upper air-passages; at another as broncho-pneumonia, the 
bronchial tubes and substance of the lungs being the parts chiefly 
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affected; in a third as pleuro-pneumonia, the lungs and their 
covering membrane being the seat of the affection; while at other 
times the liver and other digestive organs seem to participate in the 
disease. It may, however, be correctly defined as typhoid, and the 
morbid changes to consist in sub-acute inflammation, or a passive 
congested state of the lining membrane of the respiratory tract, fre¬ 
quently extending to the substance of the lungs, and to their invest¬ 
ing membrane, the pleura. It is always accompanied by fever, and 
to a greater or less extent with derangement of the heart, and by ex¬ 
cessive lassitude and weakness, which, in my opinion, is one of the 
most marked characteristics of the disease. Young horses, and those 
of the heavy or cart breeds, are most liable to its attacks, and in the 
latter it is always more severe than in those having more breeding; 
in fact, we always find that coarse-bred horses suffer more from, and 
are less able to withstand the effects of, debilitating diseases than 
well-bred horses. Influenza is ushered in by dulness, loss of appetite, 
shivering, the eyes becoming clouded, and tears flowing down the 
cheeks. These symptoms are speedily followed by quickened breath¬ 
ing, quick weak pulse, and a frequent painful cough, aggravated by 
deglutition, or even an attempt made to swallow. The progress of 
the disease is sometimes arrested in this stage, but in a greater 
number of cases other symptoms make their appearance^—great 
debility sets in, a copious effusion of mucus is discharged from the 
nose, the mouth becomes hot and dry, pulse quick and small, visible 
mucous membranes become red and injected, and, should the liver 
have become involved, they are tinged with yellow. The temperature 
of the body varies, being sometimes hot and sometimes cold, but 
chiefly noticed in the ears and legs. The urine becomes high-coloured, 
and the faecal discharges hard, scanty, and light in colour. As the 
disease goes on increasing in intensity, the debility increases, the 
dulness becomes stupor, the discharge from the nose also increases, 
the cough gets worse, while the pulse becomes quicker and weaker, 
and also irregular, and a well-marked line or ridge appears along the 
under side of the flanks, the breathing becoming almost abdominal. 
The prostration continues, and the animal sinks from sheer exhaustion* 
When a favourable change makes its appearance, it is ushered in 
usually by a copious nasal discharge, and the resumption in the ex¬ 
tremities of their natural temperature, while the breathing ami 
pulsations become more natural, and the coat, which has hitherto 
been dry and staring, assumes its sleek and healthy appearance* 

On observing an animal attacked with this insidious disease, the 
first step to be taken is to place it in a well-ventilated loose-box, 
with plenty of clean dry litter; to clothe its body with warm rugs, 
to bandage its legs, and otherwise td attend to its comfort. By 
simply attending to these precautionary measures in the primary 
stage, many animals will recover without any other medical treat¬ 
ment. Blood-letting ought not to be resorted to unless in the very 
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early stages, when I have seen it do good. As a rule I would advise 
abstaining from this practice. If the bowels are very much consti¬ 
pated, I would recommend a small dose of aloes, in quantity not 
sufficient to purge, on the ground of avoiding the great danger, in 
these low typhoid diseases, of bringing on superpuxgation, and in¬ 
creasing the weakness. The bowels may be kept in order by the 
use of glysters of soap and water. Alterative medicines, such as 
nitrate of potash in combination with camphor, will be found of 
great service, along with a blister to the throat, and, if possible, a 
plentiful supply of water in which nitre has been dissolved. Should 
the lungs or pleura become involved, a strong blister of cantharides, 
or cloths wrung out of hot water, applied to the sides, will prove 
advantageous. If the cough be troublesome, sweet spirits of nitre 
and extract of belladonna should be given. In cases where there is 
great prostration and weakness, give stimulants, such as warm ale, 
port-wine, carbonate of ammonia, sweet spirits of nitre, or ether. 
When all chances of a relapse have passed off, then tonics and diur¬ 
etics must be administered In all cases every endeavour should be 
made to get the animal to eat, by placing before him good nutritious 
diet—such as green food, carrots or bran mashes mixed with crushed 
corn or malt-—at the same time supplying him with thin gruel or 
cold water to drink. 

A very severe and rapid case of purpura hemorrhagica occurred 
during the quarter in the stables of a large postmaster in town. 
The patient was a bay thorough-bred mare, which had been sent to 
Edinburgh for sale. She had been used for racing purposes, and 
had proved successful at several meetings. She was first observed to 
be 31 on the morning of Saturday the 28th of November, when I 
was sent for. On examination I at once diagnosed it to be a case of 
purpura. The symptoms presenting themselves were: she was blow¬ 
ing hard, the breathing also very much troubled; pulse soft and 
faint; the head and neck very much swollen, and the lips t um efied; 
the appetite was quite gone, and purple spots were observed on the 
lining membrane of the nose. In the following morning, on my 
again visiting her, I found the swelling of the head, neck, and lips 
was considerably increased, and had extended down to the breast, 
the swellings being soft and pitting on pressure, the skin hot and 
painful; the breathing had become much quicker, and, in addition, a 
suffocating cough had supervened, with a bloody discharge from both 
nostrils. From the severity and urgency of the symptoms, I had 
little or no hope of her recovery, the symptoms indicating the lungs 

.anected in a very serious manner. However, I ordered her 
stimulants, as port-wine, with mineral tonics, and to have plenty of 
fresh air, her legs to be bandaged, and her body well clothed. As I 
•prognosed, the disease proved fatal—she succumbing early on the 
londay mraning from suffocation. I had the carcass brought to the 
College-yard on the Monday morning, and a post-mortem examine 
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tion made. On removing the skin, extensive extravasations of blood 
were found throughout the whole extent of the head, neck, and fore 
extremities. The nostrils were full of blood, and on opening the 
trachea or windpipe, it was found filled with bloody frothy mucus. 
The chest contained a large quantity of bloody serum, the lungs 
were highly congested, and, on cutting into them, the air-tubes were* 
filled with frothy bloody mucus. The heart was larger than natural, 
very soft and flabby, and was filled with dark uncoagulated blood, 
as were the large veins. The blood, on exposure to the air, changed 
its colour from purple to a brilliant scarlet colour. The mucous 
coats of the intestines also showed purple blotches, but not to any 
considerable extent or marked degree. I may remark that the 
animal was excessively fat internally. 

In this disease I have always found, when the lungs become in¬ 
volved—which may be diagnosed by the quick troubled breathing 
—that the case almost invariably proves fatal, although I do not 
remember one where death followed so rapidly as in this. On in¬ 
quiry, I learned that the animal had been in apparent good health 
on the day previous, having been out at exercise, and that she pos¬ 
sessed a good appetite, but her coat always appeared on end. 

This is a well-marked example of a fatal attack not dependent on 
any apparent exciting cause—such as excessive previous fatigue, or 
long exposure to cold, or, as is frequently the case in purpura, suc¬ 
ceeding some debilitating disease, as strangles or influenza, when 
the blood has been deteriorated. 

Amongst the cases recorded is a very curious one of emphysema, 
produced by a simple wound in front of the chest, just below the 
arm. On the 22d of November last I was requested to visit a mare 
belonging to a gentleman residing in the city. On my arrival at 
the stables I found her presenting a peculiar appearance, the whole 
body, from head to tail, being emphysematous, the swelling extend¬ 
ing as low down as the knees and hocks. When the body was 
gently pressed with the fingers, a peculiar crackling or crepitating 
sound was produced, and when tapped, the skin resounded like a 
drum. On inquiry, I learnt from the groom that on the previous 
day, when his master was out hunting on the mare, and just at the 
commencement of the run, the animal had struck her chest against 
a stake. The gentleman, on examination, finding only a small wound 
of about an inch in extent, on the inner side, and to the front, of 
the off elbow-joint, and thinking it of very trifling import, remounted 
and rode her after the hounds. At the finish of the day's sport he 
rode her home to the stables in Edinburgh, a distance of about 15 
miles, without noticing any bad symptoms. With the exception of a 
slight swelling or pufimess of the skin, nothing appeared amiss. The 
swelling, however, after reaching home, continuing to increase, and 
the owner becoming alarmed, I was sent for. After a careful ex¬ 
amination, I could find no lesion, excepting the small wound before- 
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mentioned, which was a punctured one, and only through the skin. 
The pnlse was quite natural; the animal, with the exception of the 
swelling, and appearing a little nauseated, was in good health and 
condition. I gave her a dose of laxative medicine, and punctured 
the skin in sundry places where the swelling was greatest; ordered 
her to be well clothed, to be kept perfectly quiet, and to have a soft 
laxative diet. The following day the swelling had slightly subsided, 
the mare keeping well and eating her food. The swelling decreased 
daily, and in little more than a week had resumed its natural state. 

Cases of emphysema are very uncommon, and may occur in one 
of three ways. In the first place, we may have it following a simple 
punctured skin wound in particular parts of the body, more espe¬ 
cially if the wound has been produced by a blunt instrument, which, 
in penetrating the skin, forces a portion inwards, forming a sort of 
flap or valve. In the case of this mare the wound was situated in a 
part where there is a large quantity of loose skin and cellular tissue, 
and great motion. Now, at every step the animal took, air would 
be sucked into the wound, and prevented from returning by the 
valvular flap. The air, by every fresh addition, would be forced 
into the meshes of the subcutaneous cellular tissue, until the whole 
became infiltrated, or, at any rate, the quantity would increase as 
long as the animal was kept in motion. In this form of emphy¬ 
sema very little treatment is necessary; all that is required is to 
puncture fee skin at those parts where there are large accumulations 
of air, and to keep the animal quiet and the bowels open. 

The second form of emphysema sometimes follows or is caused by 
the fracture of one or more ribs, the end of the rib penetrating and 
wounding the lungs and the pleura costaiis, at the same time, the 
skin remaining uninjured and entire. The inspired air in snch a 
lesion finds its way from the lungs, into the thoracic cavity, and 
thence through the opening into the cellular tissue below the skin, 
and gradually diffuses itself over the whole of that side of the chest, 
and sometimes, in bad cases, over the whole body. In these cases, as 
in the former, the skin must be freely punctured so as to allow the 
air to escape, the animal must be kept quiet, and fever medicines, as 
nitre, administered. 

The third variety of emphysema is caused by penetrating wounds 
into the chest or the windpipe, caused by sharp instr um ents. In 
such cases the instrument, after penetrating the thorax and wound¬ 
ing the lung, is .withdrawn, and the external wound not being of 
sufficient size or in such a situation as to allow the whole of the air 
escaping from the wound in the lungs to be discharged externally, 
part becomes infiltrated into the cellular tissue beneath the skin; 
or, again, the valvular form of the external wound may allow a cer¬ 
tain quantity of air to be admitted during inspiration which cannot 
escape during expiration, but produces emphysema and all its con¬ 
sequences. 
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Wounds of the thorax, whether inflicted by fractured ribs or the 
penetration of any instrument, are frequently productive of very 
serious consequences, besides being the cause of emphysema—such 
as haemorrhage, accumulation of air in the thoracic cavity, inflam¬ 
mation of the lining membrane of the cavity, or of the lungs them¬ 
selves. Haemorrhage may proceed from some wounded vessel in the 
walls of the thorax—such as the intercostal artery—when the blood 
may either escape through the external opening or into the chest, 
where it accumulates, causing what is termed haemato - thorax. 
Again, the blood may escape from some vessel in the lung, where, 
in addition to haemato-thorax, there is the danger of its finding its 
way into, the bronchial tubes, producing haemoptysis, which may be 
recognised by a discharge of blood from the nose. An accumulation 
of air in the pleural cavity constitutes what is termed pneumo-thorax, 
which may exist with or without emphysema. In both this and 
hsemato-thorax there is more or less oppression in the breathing, 
with dulness on percussion in the case of accumulation of blood, 
and great resonance in that of air; in both the pulse is feeble and irre¬ 
gular. Pleurisy, or inflammation of the membrane lining the cavity, 
and pneumonia, or inflammation of the lungs, may proceed directly 
from wounds of the walls or of the lungs, or supervene on hsemato- 
thorax or pneumo-thorax. A case of pleurisy following fracture of 
the ribs, where there was neither emphysema nor any of the above- 
mentioned lesions, occurred in the practice of the College on the 
24th of November in a horse belonging to a carter at Craigleith. 
The horse, while drawing a load of stones from the quarry, fell, and 
besides other injuries, broke one of his ribs, which, by wounding the 
costal pleura, set up acute inflammation in that membrane. The 
pulse was hard and wiry, and the breathing quick and oppressed, with 
a short cough, &c. The treatment consisted in blood-letting, a dose 
of laxative medicine, and a plentiful supply of cold water in which 
nitre had been dissolved. The horse gradually recovered. 

Amongst the cases recorded during the quarter is one which did 
not occur in the College practice, but which, from its extraordinary 
character, is, I think, worthy of being placed on record,—I mean the 
case of rupture of the heart. It occurred in the practice of Mr 
Lawson, veterinary surgeon, of Manchester, an old alumnus of the 
College, who kindly forwarded me the morbid specimen just as he 
had removed it from the animal. The heart presents a large oblique 
rent, of about four inches in length, in the external wall of the left 
ventricle/ On laying open the cavity, the rupture was found much 
less in extent internally than it was on the outside, the internal rent 
measuring only about two inches. From the appearance of the rup¬ 
ture, there can, I think, be no doubt of its having taken place sud¬ 
denly—at first probably very small, but gradually increasing in 
extent; the walls of the heart, its lining membrane, its valves, and 
also the aorta or large vessel leaving the ventricle, all appeared per- 
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fectly healthy- The muscular walls were quite firm, although pale, 
hut this can be readily accounted for by the great loss of blood ensu¬ 
ing on such a serious lesion. The only apparent change was a slight 
discoloration around the edges of the laceration. In a letter from 
Mr Lawson, which accompanied the specimen, he says :—“ On open¬ 
ing the chest a few quarts of serum escaped, and the pleura was 
much inflamed; the lungs were also much congested; but what 
attracted most attention was the enormous size of the pericardial 
sac ; and on cutting into it, a quantity of serum escaped, and a clot 
of blood which weighed no less than eleven pounds/’ The horse, 
on his arrival at Mr Lawson’s establishment, presented the following 
symptoms:—“ Had his mouth wide open, as if gasping for breath, 
and had a very weak and very intermittent pulse. These symptoms 
gradually increased, but still bore the same character, until he died.” 
I regret that I cannot detail more minutely the circumstances under 
which the animal was placed when these urgent symptoms were first 
noticed, but hope to be able to furnish in the next quarter’s report 
further particulars. 

In the last quarter’s report, a case of rupture of the venae cavse is 
recorded—a lesion which I stated was extremely rare, having never 
met with a similar one in the whole course of my practice. It is, 
however, somewhat singular that I have to report a fatal case from 
the same cause, so immediately occurring in the practice of the Col¬ 
lege as in the quarter at present under review. On the morning of 
Monday the 14»th of December, I was requested to proceed to a 
knacker’s yard at the back of the Castle, to make a post-mortem 
examination of a horse that had died very suddenly the preceding 
day. Being engaged at the time, I requested Mr Strangeways 
to proceed to the place and make the necessary examination. 
On his return he reported as follows" On opening the chest 
it was found filled with blood, which being removed, the heart 
and large blood-vessels connected with it were carefully exa¬ 
mined, when a large rupture was discovered in the posterior 
venae cavse, a short distance from the heart. The rupture was 
about an inch in extent; the coats of the vessel at the part 
were very thin, and presented the appearance of having been 
dilated. As no other lesion could be found, it was obvious that 
the great and rapid loss of the vital fluid from the rupture had been 
the immediate cause of the sudden death of the animal. On inq uir y, 
I learnt that the mare, which belonged to a gentleman residing iii 
the suburbs of the city, had-been driven to church in a light carriage 
by the groom, and appeared in her usual good health. On return¬ 
ing home, she proceeded so far all right, but then began to reel, 
when she suddenly dropped, and after a few struggles, accompanied 
by heavy sighs and laboured breathing, died. Cases of sudden 
death from diseases of the heart and large blood-vessels, or other 
causes, not only in the horse, but also in man, are, without doubt, 
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on the increase, and form a fitting subject for physiological research. 
A paper in a recent number of the ‘ CornhUl Magazine/ on the 
“ Philosophy of Training,” throws some light on this subject, and, in 
my opinion, deserves careful consideration. The writer argues that 
in training—and most of the horses intended for fast work undergo, 
to a certain extent, a species of training—'“ the muscular system has 
been forced into undue development, and this development has been 
at the expense of the general vitality.” As a proof of the truth of 
this, I need only refer to the case of the racing mare, in the earlier 
part of this paper, where the vitality of the blood had undergone a 
serious change. The above writer, speaking of the athletes of Eome, 
says, on the authority of Sinclair, “ they were short-lived, and liable 
to rupture of blood-vessels, to apoplexy, and lethargic complaints. 
The training system,” he goes on to remark, "is a forcing system ; 
were it continued long would kill; even for a brief space is injuri¬ 
ous. It is an exceptional process for an exceptional result, not, the 
normal process for a healthy organism.” 

Amongst the cases of tumours was one of an enormous size, 
situated at the side of the withers, just behind the shoulder, in a 
large grey Clydesdale horse, the property of a carting agent in 
town. The size of the tumour, and particularly its situation, being 
in the seat of the saddle, interfered so much with the usefulness of 
the animal, that the owner determined to have it removed. The 
horse was brought to the College-yard, and cast in the usual man¬ 
ner and properly secured; a free crucial incision was then made 
down to the substance of the tumour, and the skin dissected from it. 
After this, as much as possible was removed with a knife, it being 
difficult to get the whole mass away, owing to the extensive adhe¬ 
sions between it and the neighbouring parts. After dissecting out 
the greater part of the tumour, the few small arteries cut through 
during the operation were secured with ligatures, and the skin 
brought together by metallic sutures. The animal was then allowed 
to rise, the wound dressed with cloths dipped in cold water, and a 
dose of laxative medicine administered. The wound, as might be 
expected from its extent, did not heal by the first intention, but 
inflamed and suppurated, when the sutures were removed and the 
part treated as an open ulcer or sore. It was dressed daily with 
a pledget of tow saturated with a weak solution of acetate of 
zinc, the strength of the animal supported with tonics and good 
food. Healthy granulations sprang up, and the wound rapidly 
healed, without producing any bad consequences—the skin gradually 
closing, and leaving but a comparatively small cicatrice. The animal 
is now able to work, which he was quite unable to do before the 
operation, although there is still a slight enlargement in the part. 
The tumour, of which nearly 12 pounds was removed, belonged to the 
fatty variety, adipose sarcoma , bearing a close resemblance to ordi¬ 
nary fat, with which it corresponded in structure, only appeared a 
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little darker in colour. The only other case of tumour worthy of 
notice in the horse, was one of the melanotic variety, which occurred 
in a grey horse. It was very large, and was so closely connected 
with the rectum, that I considered operative interference dangerous. 
This variety consists in a deposit of colouring matter, and is rarely 
met with in the horse, excepting in those of a white or grey colour. 
They occur in any organ or tissue, but generally are found of great¬ 
est extent in the neighbourhood of tail and anus. The only plan 
of treatment is excision, but is very frequently unsatisfactory, owing 
to their rapid return, the cause of the deposits being entirely con¬ 
stitutional 
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REPORTS. 

1. L.20 to Archibald Stuirock, Sfcruthers Cottage, Kilmarnock, for a paper 

on grasses. 

2. Gold Medal, or L.10, to James M £ GiHivTay, V.S., Bonnytown, Rayne, 

Aberdeenshire, for a Report on internal parasites in'domestic animals. 

3. Gold Medal, or L.10, to Charles Sangster, Balnabreck, Brechin, for a Re¬ 

port on the reclamation of waste find. 

4. Gold Medal, or L.10, to Robert Scot Skirving, Camptown, Drem, for n 

Report on the effect of manure made with and without cover. 

5. Gold Medal, or L.10, to Robert J. Thomson, Grange Farm, Kilmarnock, 

for a Report on phosphatic and ammoniacal manures. 

6. Gold Medal, or L.10, to Robert J. Thomson, Grange Farm, Kilmarnock, 

for a Report on soluble and insoluble phosphates. 

7. Gold Medal, or L.10, to Jacob Wilson, Manor House, Morpeth, for a Re¬ 

port on reaping-machines. 

8. Gold Medal, or L.10, to William Walker, Ardhuncart, Mossat, Aberdeen¬ 

shire, for a Report on autumn manuring. 

9. Medium Gold Medal, or L.5, to Hugh Borthwick, Traquair Knowe, 

Peebles, for a Report on foot-rot in sheep. 

10. Medium Gold Medal, or L.5, to John Morrison, Manager, Dr umm ond’s 

Nurseries, Coney Park, Stirling, for a Report on mixed plantations, 

11. Medium Gold Medal, or L.5, to Robert Hutchison of Carlowrie, Kirk¬ 

liston, for a Report on breeding hunters and roadsters. 

12. Medium Gold Medal, or L.5, to Samuel D, Shirriff, Saltcoats, Drem, for a 

Report on soluble and insoluble phosphates. 

13. Medium Gold Medal, or L.5, to Robert J. Thomson, Grange, Kilmarnock, 

for a Report on the cultivation of mangold-wurzel. 

14 Silver Medal to Professor Cameron, Public Analyst to the City of Dublin, 
for a Report on soluble and insoluble phosphates, 
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DISTRICT’ COMPETITIONS. 

CATTLE* 

The District of Lorn. 

Bulls. Charles A. Stewart of Xchnacoon, Appin, Silver MedaL 

Bulls, Class L* 1. Duncan Clerk, Duntannachan, Oban, . L.8 0 0 

2. John Stevenson, Balliemore, Oban, . 4 0 0* 

Bulls, Class II.f Duncan MfCalkun, Clenamackrie, Oban, 2 10 OJ 

Heifers. 1. Donald Sinclair, Achmrere, Bonaw, . 5 0 0 

2. John Stevenson, Balliemore, Oban, . 3 0 © 

The District of Mar. 

Bulls, Class I. 1. Silvester Campbell, Kiimellar, Blackburn, L.8 0 0 

2. John Wilken, Sauchen, Cluny, . . 4 0 O’ 

Bulls, Class IL John Innes, Wogle, Kiimellar, Blackburn, 5 0 0- 

Heifers. 1. James Macknight, Boghead, Htcaple, . 2 10 OJ 

2. Dr Trail, Tombeg, Monymusk, . . 1 10 0% 

The County of Ayr. 

Bulls, Class I. 1. Wm. Barbour, Broomhill, Dundonald, . L.8 0 0 

2. James Findlay, Lyonston, Maybole, . 4 0 0 

Bulls, Class II. Robert Smith, Whitehill, Ochiltree, . 5 0 0 

Heifers. 1. Robert Caldwell, Knockshoggle, Coylton, 5 0 0* 

2* Hugh Yass, Fail Mains, Tarbolton, Ayr, 3 0-0 

The County of Renfrew. 

Bulls. Alexander Graham of Capellie, Neilston, Silver MedaL 

Bulls, Class I. 1. Alexander Holms, Japstone, Neilston, . L.4 0 ©J 

2. - John Miller, Arkleston, Paisley, . . 2 0 0{ 

Bulls, Class H. John Muir, Porterfield, Renfrew, . . 5 0 0 

Heifers. 1. Andrew Faulds, Broadlees, . . . 2 10 OJ 

2. Peter MDermid, Cowfeeder, Paisley, . 1 10 OJ 

The County of Stirling. 

Bulls. William Stirling of Keir, M.P., Dunblane, Silver Medal*. 

Bulls, Class II. A. & A. Mitchell, Alloa,. . . . L.5 0 0 

Heifers. 1. George Pender, Dumbreck, Kilsyth, . 5 0 0 

2. John Anderson, Smithsten, Cumbernauld, 3 0 0 

The County of Inverness. 

Bulls, Class I. 1. Alexander Mackenzie, Alanfeaxn, . . L.4 0 0£ 

2. Robert Anderson, Kildrummie, Nairn, . 2 0 OJ 

Bulls, Class II. James M'Pherson, Druinmore of Cantray, Croy, 5 0 0 


The District of Strathbogie. 

Bulls. Robert Simpson of Cobairdy, Huntly, Silver Medal. 

Bulls, Class I. 1. Charles Walker, Drumblair, Huntly, , . LB 0 0 

2. Charles Bruce, Broadband, Huntly, . 4 0 0 

Bulls, Class II. Alexander Watt, Thomaston, Huntly,. . 5 0 0 

Heifers. 1. Alexander Paterson, Mulben, Keith, . 5 0 0 

2. Alexander Paterson, Mulben, Keith, .300 


* Class I., Bulls calved before 1st January 1861. 
ir Class II., Bulls calved after 1st January 1861. 

$ Half Premium awarded, the number of lots being under six. < 





232 


PREMIUMS AWARDED BY THE SOCIETY IN 1863. 


The District of Strontian . 

Bulls, Class I. 1. Hugh Maclaine, Rahoy, fionaw, . . L.8 0 0 

2. Alexander Cameron, Glenforslane, Strontian, 4 0 0 
Heifers. 1. Donald MWean, Salachan, Bonaw,. . 5 0 0 

2. Hugli Maclaine, Rahoy, Bonaw, . . 3 0 0 

The Island of Skye. 

Bulls, Class I. 1. Jolm Stewart of Duntulm, Portree, . L.4 0 0* 

2. Dr N. Martin, Glendale, Dunvegan, . 2 0 0* 

Bulls, Class II. John Stewart, Duntulm, Portree, . . 2 10 0* 

Heifers. 1. John Stewart, Duntulm, Portree, . . 2 10 0* 

2. John Stewart, Duntulm, Portree, . . 1 10 0* 

, The County of Banff and District of Turriff. 

Bulls. James Lumsden, Braco, Keith, . . Silver Medal. 

Bulls, Class I. 1. Andrew Longmore, Rettie, Banff, . . L.8 0 0 

2. J. & A. Longmore, Baldavie, Banff, . 4 0 0 

Heifers. 1. Robert Walker, Montbletten, Banff, . 2 10 0* 

2. Alexander Paterson, Mulben, Keith, . 1 10 0* 

DRAUGHT-HORSES. ! 

The County of Lanark. 

Stallions. Peter Crawford, Dumgoyack, Strathblane, . L.25 0 0 

Mares. The Duke of Hamilton, . . . . 10 0 0 

Fillies. John Findlay of Easterhill, Glasgow,*. . 5 0 0 

The County of Linlithgow. 

Stallions. James M < Artney, Royal Hotel, Dollar, . L.25 0 0 

Mares. David M £ Gibbon, Inveravon, Polmont, . 10 0 0 

Fillies. Admiral Sir Jas. Hope of Carriden, Linlithgow, 5 0 0 

The County of Edinburgh. 

Stallions. John Robertson, Mtchelston, Lochwinnoch, L.25 0 0 

Mares. Alex. Naismith, Windlestrawlee, Edinburgh, 10 0 0 

Fillies. James Laurie, Mtchelston, Stow,. . , 5 0 0 

ENTIRE COLTS. 

The County of Kincardine. 

One-Year-Old Colts. James Masson, Slateybaulk, Stonehaven, L.2 0 0* 

The District of the Perth, Fife , Kinross , and Clackmannan Association. 
Two-Year-Old Colts. William, Stirling of Keir, M.P., Dun¬ 
blane, . . ■ . . . . L.6 0 0 

One-Year-Old Colts. Sir Thomas Moncrieffe of Moncrieffe, Bart., 4 0 0 

The Stewartry of Kirkcudbright. 

One-Year-Old Colts. W. & J. Shennan, Balig, Kirkcudbright, L.2 0 0* 

The District of Machars, in Wigtownshire. 

Two-Year-Old Colts. James McConnell, Low Glasnick, Newton 
_ „ Stewart, . . .' . . L.3 0 0* 

One-Year-Old Colts. James Gifford, Grange of Bladnoch, Wig¬ 
town, .4 0 0 

* Half Premiums awarded, the number of lots being under six. 
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CHEVIOT SHEEP. 


The Districts of Gairloch and Lochlroom. 

Tups. David Mundell, Achindrean, Dingwall, . L.5 0 0 

Shearling Tups. Walter Mundell, Inverlail, Dingwall, . 5 0 0 

Ewes. Allan Cameron, Torridon, Kinlochewe, . 5 0 0 

Shearling Ewes. Walter Mundell, Inverlail, Dingwall, . 2 0 0* 

The District of Withsdale. 

Tups. Alexander Nivison, Glencorse, Closebum, L.5 0 0 

Ewes. Robert Borland, Auehincaixn, Closebum,. 5 0 0 

Shearling Ewes. Wm. Borland, Townfoot, Closebum,. . 4 0 0 


The District of Annandale. 

Tups. John Carruthers, Kirkhill, Moffat, . 

Tups. Thomas Brydon, Kinnelhead, Moffat, 

Shearling Tups. Thomas Brydon, Kinnelhead, Moffat, 

Ewes, John Carruthers, Kirkhill, Moffat, , 

Shearling Ewes. Thomas Brydon, Kinnelhead, Moffat, 

The Districts of EMale and Liddesdale. 

Tups. James Brydon, Moodlaw, Langholm, 

Tups. James Brydon, Moodlaw, Langholm, 

Shearling Tups. James Brydon, Moodlaw, Langholm, 

Ewes. John Paterson, Terrona, Langnolm,. 

Shearling Ewes. W. G. Hunter, Dumfedlang, Langholm, 

blackfaced sheep. 

The Island of Arran. 

Tups. James Allan, Clauchan, Arran, 

Shearling Tups. James Allan, Clauchan, Arran, 

Ewes. Robert Crawford, Glenscorrodale, Arran, . 

Shearling Ewes. Robert Crawford, Glenscorrodale, Arran, . 

The Upper Ward of Lanarkshire. 

Tups. Walter Johnstone, Longbedholm, Moffat,. Silver Medal. 

Tups. James Greenshields, Westown, Lesmahagow, L.5 0 0 

Shearling Tups. John Watson, Culterallers, Biggar, . . 5 0 0 

Ewes. Gavin Sandilands, Cumberhead, Lesmahagow, 2 10 0* 


Shearling Ewes. John Weddell, Hillend, Abington, . . 2 0 0* 

The District of Argyll. 

Tups. John Malcolm of Poltalloch, Lochgilphead, Silver MedaL 

Tups. James Campbell, Ormaig, Lochgilphead, . L.5 0 0 

Shearling Tups. James M e Kechnie, Torran, Lochgilphead, . 2 10 .0* 

Ewes. George Campbell, Ardifuir, Lochgilphead, 5 0 0 

Shearling Ewes. Robert Laurie, Fmcharn, Lochgilphead, . 4 0 0 

The District of Lochaber. 

Tups. Lord Abinger, Fort-William, . . . Silver Medal. 

Tups. Andrew Eraser, Camisky, Port-Williara, . L.5 0 0 

Shearling Tups. Walter Reid, Glenfinnon, Fort-William, . 5 0 0 


L.5 0 0 
5 0 0 
5 0 0 
4 0 0. 


Silver Medal. 
L.5 0 0 
5 0 0 
5 0 0 
4 0 0 


, Silver Medal. 
. L.2 10 0* 

. 5 0 0 

2 10 0 * 

2 0 0 * 


Half Premiums awarded, the number of lots being under six. 
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Boars. 

Sows. 


Cored-Butter. 

Sweet-Mile ) 
Cheese. 5 

Cured Butter. 
Cured Butter. 

Sweet-Milk \ 
Cheese. } 


Cured Butter. 

Sweet-Milk ) 
C hees e. \ 

Cured Butter. 
Cured Butter. 

Sweet-Milk ) 
Cheese. C 
Sweet-Milk S 


SWINE. 

The District of Alford. 

1. Andrew Wilson, Whiteside, Forbes, 

2. George Reid, Culhay, Forbes,. 

1. Alexander Bruce, Waltheton, Keig, 

2. Andrew Wilson, Whiteside, Forbes, 


L.4 0 0 
2 0 0 
3 0 0 
10 0 


DAIRY PRODUCE. 

The County of Wigtown. 

1. Andrew Wallace, Airies, Stranraer, . L.3 0 0 

2. Alexander M^elland, Balyett, Stranraer, 2 0 0 

1. John M f Camon, Barnhills, Stranraer, . 3 0 0 

2. Alexander Ranken, Aird, Stranraer, . 2 0 0 

The County of Ayr. 

C. D. Gairdner, Auchans House, Dundonald, Silver Medal. 

1. Gavin Muir, Fingart, Dunlop, . . L.3 0 0 

2. Robert M‘Fadzean, Langside, Ricearton,. 2 0 0 

1. Janies Wilson, Old Mill, Hew Cumnock (under 



The District of JTithsdale. 

1. John Common, Craigenputtock, Dunscore, L.3 0 0 

2. John M f Kie, Woodhead, Penpont, . . 2 0 0 

1. William Borland, Townfoot, Closebum,. 3 0 0 

2. H. D. B. Hyslop, Tower, Sanquhar, . 2 0 0 


The County of Lanark. 

John Craig, of Ildston, Hamilton, . Silver Medal. 

1. Arthur Gilmour, Crosshill, East Kilbride, L.3 0 0 

2. Andrew Aikenhead, Murray, East Kilbride, 2 0 0 

James Allan of West Mains, Stonehouse, Silver Medal. 

1. John Cochrane, Cleugheam, East Kilbride, L.3 0 0 

2. James Fleming, Holm, Stonehouse, . 2 0 0. 


SEED COMPETITIONS. 

The Silver Medal has been awarded to the following 

The District of Wester Boss. 

William Allan, Dromanreach, Dingwall, for Red Straw White Wheat. 
The District of the Black Isle. 

Donald M*Kay, Horth Kessock, Inverness, for Chevalier Barley. 
Patrick McLean, of Hawkhill, Fortrose, for Sandy Oats. 

The County of Stirling. 

Thomas Murdoch, Westwood, Stirling, for Sandy Oats. 

John Blair, Clayhills, Stirling, for Common Barley. 

The County of Ayr. 

Captain Campbell of Craigie, Avr. for Wheat fArcher’s nrolificl 
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MEDALS IN AID OP PREMIUMS GIVEN BY LOCAL SOCIETIES. 

The Sttver Medal has been awarded to the following :— 

The District of the Boy oil Northern Society . 

Savester Campbell, Kinnellar, Aberdeen, for Shorthorn BulL 

The District of Deeside. 

Lewis Strachan, Cluny Crighton, Banchory, for two Polled Heifers. 

The County of Peebles. 

Sir G. Graham Montgomery, Bart., M.P., for Shearling Cheviot Tup. 

The Island of Arran. 

John MfKellar, Blairmore, for Sheep-Shearing* 

The District of the Buchan Society . 

Alex Mien, Woodhead of Caimess, Cotes, lor Shorthorn BulL 
Samuel Stewart, Sandhole, Fraserburgh, for Shorthorn Cow. 

The District of the Spey , Avon, and Fiddochside Society. 
Alexander Paterson, Mulben, Keith, for Polled Angus BulL 
Wm. Cantlie, Keithmore, Dufftown, for Shorthorn Heifer. 

The District of the Kilmarnock Society. 

William Barbour, Broomhill, Dundonald, for Ayrshire BulL 
David MTIoull, Kilmarnock, for Ayrshire Cow. 

The Western District of Mid-Lothian. 

John Meikle, Seafield, Mid-Calder, for Ayrshire BulL 
James Marr, jun., Adambrae, Mid-Calder, for Draught Mare. 

The District of the Avondale Society. 

J. R. Allison, Billhead, Avondale, for Ayrshire Cow. 

Andrew Hamilton, Drumclog, Avondale, for Ayrshire BulL 

The District of Wester Boss. 

John Sharp, Kinnairdie, Dingwall, for Shorthorn Cow. 

The District of Penicuik. 

Andrew Pate, Fulford, Kostin, for Ayrshire Cow. 

The District of the Black Isle Society . 

Major James Wardlaw, Belmaduthy, Munlochy, for Highland Bull and Heifer 

The District of the Fetter cairn Chib. 

John Smith, Balmain, Fettercaim, for Shorthorn BulL 

Charles Duxward, Eagle Inn Farm, Fettercaim, for best-managed Green Crop. 

The District of the Mauchline Agricultural Society. 

Wm. Lindsay, Killoek, Mauchline, for Ayrshire Bull and Cow. 

The District of the Mauchline Horticultural and Agricultural Society. 
Hugh Miller, Grassmillees, Mauchline, for best-managed Dairy. 

The County of Naim.. 

Captain D. C. Cameron, Billhead, Axdersier, for best-managed Farm. 

The District of the Kincardineshire Club. 

Robert Sahnond, Nether Balfour of Durris, Stonehaven, for best-managed Farm. 
Wm. Alexander, Bent of Haulkerton, Laurencekirk, for best-managed Green 
Crop. 

TRANS.—MARCH 1864. 
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PREMIUMS AWARDED BY THE SOCIETY IN 1863. 


The County of Inverness. 

Robert Gentle, Bell, Gortlileck, for laid Cheviot Wool. 

Robert Linton, Leaddnne, Bores, for laid Highland Wool. 

The District of the Leochel-Cushnie Association. 

Samuel Bunn, Innenteer, Craigievar, for best-managed Green Crop. 

COTTAGES AND GARDENS. 

For the Best-kept Cottages and Gardens. 

First Cottage Premium, L.l, 5s., and Medal when Four Competitors; Second, 
L.1; Third, 15s. First Garden Premium, L.1, 5s., and Medal when Four 
Competitors; Second, L.l; Third, 15s. 

Parish op Stricken. —1st Cottage Premium and Medal, William Mac¬ 
donald ; 2d, William Lm-n ; 3d, Ales. Urquhart. 1st Garden Premium and 
Medal, William Limi ; 2d, Harry Emslie; 3d, Joseph Sim. i 

Parish op Newburgh and Abdie. —1st Garden Premium and Medal, 
Geoige Moncrieff; 2d, James Robertson; 3d, Cecilia McLaren, and James 
Edmeston, 

Parish of Lesmahagow. —1st Garden Premium and Medal, James Faulds; 
2d, John Fletcher; 3d, Robert Nichol. 

Parish op Douglas. —1st Garden Premium and Medal, James Gold; .2d, 
James Thomson; 3d, James Davidson. 

Parish op West Calder. —1st Cottage Premium and Medal, Alexander 
Martin; 2d, Robert Laurie; 3d, Mrs Miller. 1st Garden Premium and 
Medal, John Robb; 2d, Alexander Martin; 3d, David Steven. 

Parish op Stoneykirk. —1st Cottage Premium and Medal, Gilbert Gra¬ 
ham ; 2d, James M c Haig ; 3d, John Borrowdale. 1st Garden Premium and 
Medal, Thomas Watkins; 2d, Gilbert Graham; 3d, Samuel Morrison. 

Parish op Kirkcolm.— 1st Cottage Premium and Medal, Wm. Wright; 
2d, David Frazer; 3d, Hugh Diynan. 

MEDAL GIVEN IN AID OF PRIVATE COMPETITION. 

The Logie almond and Glenalmond Horticultural Society.— John 
Carmichael, for best-kept Cottage Garden. 

VETERINARY COLLEGE 

SilveT Medals were awarded, at tie Annual Examination in April 
last, to the following parties— 

1. John Malcolm, Longsight, Manchester, for best General Examination. 

2. William Pailin, Dublin, for second do. 

3. William Worthington, Wrighton, Wigan, Lancashire, for best Examina¬ 

tion in Horse Pathology. 

4. B. R. Kirke, 1st Regiment United States Hussars, Trenton, New Jersey, . 

for best Examination in Cattle Pathology. 

5. Will iam Worthington, Lancashire, for best Examination in Physiology 

b and Histology. 

6. William Worthington, Lancashire, for best Examination in Chemistry. 

7. William P ai li n, Dublin, for best Examination in Materia Medica. 

8. William Pailin, Dublin, for best Anatomical Preparation. 

9. William Worthington, Lancashire, for best Examination in Anatomy. 

Jn; Hall Maxwell, Secretary . 


Edinburgh, Zd February 1864. 



237 


PROCEEDINGS IN THE LABORATORY. 

By Thomas Anderson, M.D,, Professor of Chemistry in the University 
of Glasgow, and Chemist to the Society. 

ON THE COMPOSITION OF SOME OP THE MORE IMPORTANT WEEDS 
INFESTING CULTIVATED SOILS. 

The results which follow are a continuation of those which were 
commenced in the January number of the * Transactions/ and do 
not therefore require any introductory observations. 


Scentless Mayflower (Matricaria inodora). 

The specimens were gathered on the 9th July, when the plant 
was in full flower. The soil was a strong clay. 


Water, . 



77.14 

Albuminous compounds, 

« 


1.28 

Other organic matters,* 

• 

, 

20.45 

Ash, * * m • _ 

* 


1.13 


100.00 


Nitrogen, 

i contained— 

# 

• 

• 

* 

• 

0.206 

Peroxide of iron, 

• 





2.52 

Lime, . 

• 





19.54 

Magnesia, 

• 





7.52 

Potash, . 






23.66 

Soda, . 






2.11 

Chloride of sodium, 






11.36 

Phosphoric acid, 






4.83, 

Sulphuric acid, 






7.74 

Silidc acid. 






2.34 

Carbonic acid. 






11.78 

Charcoal, • 

• 





0.14 

Sand, « 






5.67 

99.21 


These results, recalculated after deduction of sand, charcoal, and 
carbonic acid, give— 


Peroxide of iron. 
Lime, 

Magnesia, . 
Potash, . 

Soda,. 

Chloride of sodium. 
Phosphoric add, 
Sulphuric acid, 
Silicic add, . 


3.08 

23.30 

3.23 

28.3$ 

2.58 

13.92 

,5.91 

9.48 

2.86 


100.00 
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PBOCESDINGS IN THE LABORATORY. 


Groundsel (Senecio vulgaris ). 

The plants, which were of large size, were gathered on the 17th 
July. The soil in which they grew was stiff, and might be most 
correctly described as a clayey loam. 


Water, ...... 88.47 

Albuminous compounds, . ' . . 1.62 

Other organic matters, .... 8.46 

Ash,.1.46 

100.00 

Nitrogen, ...... 0.26 

The ash contained— 

Peroxide of iron, . 1 . 9 $ 

Lime,.18.01 

Magnesia, ...... 6.40 

Potash,.24.12 

Soda*.6.50 

Chloride of sodium, . . ... . 16.01 

Phosphoric acid, ..... 6.17 

Sulphuric add, . . . . 6.11 

Silicic acid, ...... 2.49 

Carbonic acid, ..... 15.53 

Charcoal, . . .. . 1.11 

Sand, . 8.17 


100.61 
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The ash contained— 


Peroxide of iron, 





2.34 

Lime, . ... 





11.42 

Magnesia, . . . 





3.59 

Potash, 





24.33 

Chloride of potassium, 





10.97 

Chloride of sodium, . 





9.44 

Phosphoric acid, 
Sulphuric acid, 





6.54 





8.41 

Silicic acid. 





1.32 

Carbonic acid. 





17.11 

Charcoal, 





0.38 

Sand, ... 





8.67 

99.52 


Sand, charcoal, and carbonic acid being deducted, this gives— 


Peroxide of iron. 

# 




2.98 

Lime, 

Magnesia, • 





14.57 





4.58 

Potash, 





31.07 

Chloride of potassium. 





13.99 

Chloride of sodium, . 





12.05 

Phosphoric acid. 





8.34 

Sulphuric acid, • 





10.74 

Silicic add, . 

- 




1.68 

100.00 


It is interesting to compare this plant with the preceding—both 
belonging to the same genus, and presenting many points of simi¬ 
larity in their botanical relations. Groundsel contains a consider¬ 
ably larger quantity of water than ragweed, as might indeed be 
anticipated from the more woody character of the stem of the latter 
plant. But the most remarkable difference is in the proportion of 
ash, which in ragweed is nearly four times as great as in groundsel 
In this respect, indeed, ragweed surpasses any of the other weeds 
examined, and it indicates the importance of eradicating it from 
pasture-land, where its tendency is to lock up during the period of 
its growth a quantity of mineral matter which ought to be available 
for the more valuable grasses. The ash of both plants, and par¬ 
ticularly of groundsel, is rich in common salt. 

Common Sorrel*(i?tt?ra€a? acetosa). 

Plants collected on the 10th of June, from a stiff clay soil. 


Water, 

", 



86.03 

Albuminous compounds, 


, 

. 

2.01 

Other organic matters, 

. 

’ . 

. 

10.95 

Adi, ’ . -i m » 

• 

* 

* 

1.01 

100.00 


Nitrogen, 
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The ash contained— 


Peroxide of iron, 





2.96 

Lime, . 





. 15.43 

Magnesia, . . . 





8.04 

Potash, 





25.58 

Chloride of potassium, 





4.80 

Chloride of sodium,. . 





12.54 

Phosphoric acid, 





5.72 

Sulphuric acid, . . 





6.58 

Silicic acid, . . . 





2.43 

Carbonic acid, . . 





11.59 

Charcoal, 





0.81 

Sand, . 





. 3.08 

99.56 


After deduction of sand, charcoal, and carbonic acid, the ash, cal¬ 
culated on 100 parts, gives— 


Peroxide of iron, . . . . . 3.52 

Lime, . . , . . . 18.36 

Magnesia, .... . . 9.56 

Potash, . . • . . . 30.43 

Chloride of potassium, . . . . 5.70 

Chloride of sodium,' . . , j , 14.92 

Phosphoric acid,. . . ** . 6.80 - 

Sulphuric acid, . . • • . . 7.82 

Silicic add, ...... 2.89 


100.00 

Dock (Rumex crispus). 

The plants, which were gathered on the 1st July, grew on a strong 
clay soil. The proportions of roots, stems, and leaves in the entire 
plants were determined, and found to be— 

Roots, ....... 17.33 

Stems, .... ... 47.01 

Leaves, 35.66 

100,00 


The proportions of water, ash, nitrogenous compounds, and other 
organic matters, were determined in each of these parts of the plant; 
but for the ash analysis the entire plants were used. 



Roots. 

Stems. 

Leaves. 

Water, 

71.76 

79.32 

84.51 

Albuminous compounds, 

0.65 

1.81 

3.06 

Other organic matters, 

. 26.28 

17.42 

9.72 

Ash, 

1.31 

1.45 . 

2.71 


100.00 

100.00 

100,00 

Nitrogen, . 

0.11 

0.29 

0.49 
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The ash of the entire plant contained— 


Peroxide of iron. 






2.24 

Lime, . 






24.52 

Magnesia, 






9.70 

Potash, . • 






22.52 

Soda, . 






1.20 

Chloride of sodium. 






9.77 

Phosphoric acid, 






2.60 

Sulphuric acid,. 






3.97 

Silicic acid. 






3.60 

Carbonic acid, . 






16.19 

Charcoal, 






0.24 

Sand, . 






3.22 

99.77 


After deducting sand, charcoal, and carbonic acid, this gives— 


Peroxide of iron, 




2.79 

Lime, 




- 30.65 

Magnesia, 




. 22.10 

Potash, . 




28.11 

Soda, 




1.49 

Chloride of sodium. 




, 12.18 

Phosphoric acid, 

Sulphuric acid, . 




3.24 




4.95 

Silicic acid, 




. 4.49 

100.00 


The difference in composition of the root, stem, and leaves of this 
plant is interesting from the illustration it gives of the different 
proportions of albuminous compounds in those organs. In the 
roots the quantity is very small, but increases until in the leaves 
it is more than four times as large. Water and ash also increase, 
while the more nitrogenous organic matters decrease. This is due 
to the woody fibre, which is largest in the roots and smallest in the 
leaves. A comparison of this plant with that which precedes it, 
and belongs to the same genus, reveals some interesting points. 
Both are poor in phosphoric acid, more especially the dock ; and 
lime and magnesia are abundant. The latter, indeed, is remarkably 
so, and the entire plant contains as much magnesia as the grain of 
wheat, which is usually considered to be richer in that element than 
any other plant. 

Com Marigold (Chrysanthemum segetum). 

Collected on the 28th July. The plants were in full .flower and 
well developed. They grew on a rich light mould. 


Water, . ■ . . . . • . 76.10 

Albuminous compounds, . . . - . 2.31 

Other organic matters, . . . .19.73 

Ash, ..1.8$ 


100.00 

Nitrogen, . . . . . .0.37 
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The ash contained— 


Peroxide of iron, 





3.64 

Lime, . , 


» 



16.21 

Magnesia, » . 

Potash, 


P 

0 



3.94 

26.46 

Chloride of potassium, . 





2.98 

Chloride of sodium, 





14.59 

Phosphoric add, 





6.72 

Sulphuric add, . , 

Silicic add, , , 

* 




6.99 

3.88 

Carbonic add, . 

P 




14.90 

Charcoal, • , 

p 




0.12 

Sand, . - . * 





.2.72 


99.65 


Sand, charcoal, and carbonic acid being deducted, the ash gives—* 


Peroxide of iron. 
Lime, . , 

Magnesia, 

Potash, . 

Chloride of potassium, 
Chloride of sodium. 
Phosphoric acid. 
Sulphuric acid. 

Silicic acid, 


4.44 

19.91 

4.81 

28.64 

8.63 

17.72 

8.20 

8.53 

4.12 


100.00 


The plants were collected on 28th July, and grew on a stiff clay 
soil Owing to a mistake, the whole specimen of this plant was 
burned for ash before it was discovered that a part of the analysis 
had been omitted. I am, in this case, therefore, unable to give the 
exact percentage of ash. 

Water, ....... 70.56 

Djy matter, , , , 29.44 

100.00 

Nitrogen, 

The ash contained-— 


Peroxide of iron, . F P . . 2.91 

Lime, ....... 16.80 

Magnesia, . . , „ „ . 6.06 

Potash, ....... 21.34 

Soda, ....... 3.79 

Chloride of sodium, ..... 12.06 

Phosphoric acid, ..... 6.04 

Sulphuric acid, ...... 6.88 

Silicic acid, ...... 3.78 

Carbonic add, ...... 11,90 

Charcoal, ...... 2.80 

Sand, . . . . . . . 5.28* 


99.64 


















PROCEEDINGS IN THE LABORATORY. 243 

These numbers, recalculated without sand, charcoal, and carbonic 
acid, give— 


Peroxide of iron, 




3.66 

Lime, 




21.09 

Magnesia, 

• 



7.61 

Potash, . 

9 

• 


21.34 

Soda, 




3.79 

Chloride of sodium, 




12.06 

Phosphoric acid, 




' . 7.68 

Sulphuric acid, . 


9 


8.63 

Silicic acid, 


% 


4.74 


100.00 


The analyses now given form the first instalment of a series, 
which it is my intention to extend by degrees until all the more 
important weeds have been examined- It would be premature to 
attempt any generalisation from the limited data hitherto obtained, 
but one or two points may at least be indicated. It is especially to 
be noticed that many of the plants contain a considerable quantity 
both of ash and of nitrogenous matters ; and as far as the latter 
substances are concerned, some of them may bear comparison with 
the nutritive farm crops, such as potatoes and grass. They are, 
however, as we well know, rejected by animals, and consequently 
all the matters they contain are only so much of the elements which, 
under other circumstances, would be useful, locked up in a state in 
which they are for the present unserviceable. The farmer, there¬ 
fore, will appreciate the confirmation which science gives to practice 
in regard to the importance of keeping down useless vegetation, 
and he will recognise the importance of doing this not only on ara¬ 
ble but on pasture land. It is important, however, to notice that 
some discrimination is no doubt necessary in this respect, and that 
some apparently useless plants may really exercise a beneficial in¬ 
fluence. The deep-rooted plants, like coltsfoot, may serve a good 
purpose by bringing up from the lower part of the soil substances 
which might otherwise be lost, and, by their decay, spreading them 
on the surface. Plants which perform this office it might be in some 
cases inadvisable to eradicate, but there can be no question about 
the advantage of getting rid of those which take their food from the 
superficial layers of the soil. But little support is given to the dis¬ 
tinction into potash and lime plants; but, in the present state of 
our knowledge, it is impossible to arrive at any definite conclusions 
on this point. 

On a future occasion I shall give the results of further investiga¬ 
tions into this subject. 


ON THE COMPOSITION OF AN BAST INDIAN OIL CAKE. 

I have had occasion recently to examine a sample of linseed oil- 
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cake made in India, and of which, a quantity has been imported into 
this country. It was in very small cakes, about nine inches long, 
three broad, and a quarter of an inch in thickness. Its appearance 
was very different from that of a cake made in this country, the 
seeds having been very imperfectly ground, and the pressure em¬ 
ployed comparatively small. It was found to contain— 


Water, .... * 

oa, . . . . 

Albuminous compounds, 

Mucilage, gum, &c., . 

Fibre, ..... 

Ash, ...... 


9.94 

14.76 

28.06 

1 28.02 
13.31 
5.91 



100.00 

Nitrogen, ..... 

• , 

4.49 

The ash contained— 



Phosphates, ..... 
Phosphoric acid combined with alkalies, 

Sand, ...... 

• 

2.01 

0.71 

1.24 


A careful microscopic examination showed that it was entirely free 
from foreign seeds. It had therefore all the characters of a good oil¬ 
cake, rich in oil, and, so far as composition alone was concerned, would 
be described as decidedly above the average. It was found, however, 
to be extremely injurious to the animals which ate it, producing 
rather severe purging, which ceased when its use was discontinued, 
and reappeared when it was tried a second time, so that there could 
be no doubt that the effect was really due to the cake. No poisonous 
substances being present, it is difficult to account for the effects 
observed; but it appears to me that, in all probability, the 
cake had heated during the voyage home, and the oil contained 
in it had become rancid. The taste and smell of the cake 
were much the same as that of ordinary samples, and it had no 
acridity; but still it appears probable that this was the cause of 
its bad effects. An experienced oil-crusher, to whom it was shown, 
expressed a similar opinion regarding it. Since the analysis was 
made, attempts have been made to deprive the cake of its bad 
effects by boiling it, and also by regrinding and pressing a small 
quantity; but these have proved ineffectual, and it has been neces¬ 
sary to sell the remainder as a manure. 

Several cases have at different times come under my notice in 
which cakes, otherwise satisfactory, have produced slight purging, 
for which I have been unable to account in a satisfactory manner; 
and there can be little doubt that the effect is due to the oil becom¬ 
ing rancid. It is. possible that a change may sometimes occur in 
it similar to that observed in the fat of sausages and bacon, which 
have often been found (particularly in Germany) to produce veiy 
severe symptoms in man. 
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COMPOSITION OF KELP-SALT. 

In the manufacture of potash, salts, and iodine from kelp, an 
impure common salt is deposited at a certain part of the evapora¬ 
tion. It always contains a certain proportion of carbonate of soda, 
and also some sulphate of potash, which latter substance is likely 
to make it useful as a manure. A sample of a very large quantity 
was found to contain— 


Water, . . 

Sulphate of potash, • 

. # • 


17.15 



6.66 

Sulphate of soda, 
Carbonate of soda, . 



10.40 



14.50 

Chloride of sodium, • 

• • 


51.09 

Insoluble matter, . 

• • 

• • 

0.20 

100.00 


A substance containing 6 per cent of sulphate of potash and 10 
per cent of sulphate of soda merits a trial as a manure, and ought 
to be useful where a supply of alkaline salts is required. It may 
be noticed that the salt contains also 14 per cent of carbonate of soda, 
regarding the action of which on vegetation nothing is at present 
known. Although it is doubtful whether that substance would be 
of much use to the plant, it is reasonable to expect that it should 
at all events produce some effect on the soil, and promote the de¬ 
composition of some of the organic and mineral matters contained 
in it. An experiment with pure carbonate of soda would be of 
much interest, and it might easily be made at no great cost. 






Abstract of the Accounts of the Highland and 
Charge. 


1. Balance ih the Royal Bank of Scotland at 30th Nov. 1862, . £1382 7 3 

2. Medals on hand at do., . . . . • 26 16 0 

3. Arrears of Subscriptions at do. considered recoverable, £202 12 0 

Whereof due by Members compounding for Life, and 
thereby extinguished, . . . . 23 1 0 


4. Interest and Dividends— 

1. Interest on £9500 lent on Heritable Security, £367 13 7 

„ On £5570 lent on Debenture Bonds, . 215 8 8 

,, On Bank Account, . .. . 16 7 6 


599 9 9 


2. Dividends— 

On £12,070, 14s. Id. of Bank Stocks (the value of 
which at - 30th November 1863 is 
. £23,690, 13s.), . . £948 0 3 

On £500 Stock of British Fisheries Society, 20 0 0 

—- 968 0 3 


; ; - 1567 10 0 

5. Annual Subscriptions for the year, . 884 IS 0 

6. Life Subscriptions, ...... 1172 3 0 

7. Chemical Department —Annual Subscriptions, . . . 126 17 6 

8. Local Competitions—S ubscriptions in aid of, . . . 37 12 6 

9. Kelso Show, 1863—Receipts, per Abstract, . . . 2893 19 9 

10. Perth Show, 1861—Contribution from Kinross-shire, . . 18 4 5 

11. Price of Upper Storey of House, No. 7 Albyn Place, sold, . 450 0 0 
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Agricultural Society of Scotland, for the Year 1862-63. 


Discharge. 

1. Establishment— 

1. Secretary’s Salary, ....... £500 0 

2. Allowances for Heating, Cleaning, and Service, . . • 83 5 

3. Auditor's Fee, . . . . . . . 30 0 

4. Allowance to Editor of 1 Transactions/ . . . . 42 0 

5. Allowance to Editor of Veterinary Proceedings (half-year), . 10 0 

6. Clerks’ Salaries, - ....... 16718 

7. Allowance to Curator of Machinery, . . . • 10 0 

8. Feu-Duty, Taxes, Repairs, &c.— 

Feu-Duty, ....... £86 7 2 

Taxes. . . . . . . . . 80 1 7 

Insurance, . . ' . . . . . 517 0 

Alterations and Repairs, . . . . . 80 19 0 

- 153 4 9 


2. Chemical Department.— Salary to Professor Anderson, 

3. Veterinary Department— 

1. Allowance to Professor Dick, .... 

2. Medals awarded to Students, . 

8. Advertising, ...... 


126 5 0 
7 4 0 
9 17 6 


£64 7 

4 

34 3 

7 

64 0 

0 

39 0 

0 

5 4 

0 

2 0 

0 

£196 10 

0 

106 12 

0 

804 4 

0 

311 16 

0 

622 6 

0 

£110 13 

6 

19 0 

8 

22 19 

0 


4. Museum— 

1. Feu-Duty, Taxes, Water-Duty, &c., 

2. Bepairs, . . . . • ... 

3. Gourlay Steell, for two Paintings of Animals,. < 

4. Wages to Porter, ...... 

5. Coate,. 

6. Model of Draining-Machine, .... 

5. Premiums— 

1. For years prior to 1862, ..... 

2. For Essays and Reports,..... 

3. For Kelso Show, 1863, ..... 

4. For Battersea Show, 1862, .... 

5. For District Competitions, 1862, 

6. Printing, Advertising, and Stationery— 

1. Printing, ........ 

2. Advertising, ...... 

3. Stationery,. ...... 

7. Price of £400 National Bank Stock purchased, at £205, 

8. Miscellaneous Expenses— 

1. Grant for mrnnination on occasion of Prince of Wales’ Marriage, £26 

2. Subscription to Meteorological Society, 

3. Expenses incurred by Mr Swan for Battersea Show, . 

4. Coach-hires, Aberdeen Show, 1858, 

5. Agricultural Education—Examiners* Dinner, . 

6. Seed Competition, Oct 1861—Refreshments to Judges, 

7. Old Tree Returns—Fee to Mr M*Nab, . 

8. Stirling Show—Use of Room for Meeting in Glasgow, 

9. Reporting General Meetings, ..... 

10. Half Expense of Conveyance of Upper Storey, 7 Albyn Place, 

11. Expenses of purchase of £400 Stock, National Bank, 

12. Business Accounts, .... 

13. Postage and Receipt Stamps, . 

14 Incidental Outlays, Travelling Expenses, Bank Charges, Herd 

Book, &c. Ac., . . . . . . . 16 14 3 

9. Kelso Show, 1863.—*. 

10. Balance in Bank at 30 

11. Medals on hand at do., 

12. Arrears op Subscription— 

1. Recoverable Arrears, ...... £240 11 6 

2. Irrecoverable, and written off, . . . . . 59 5 0 


4 9 
300 0 0 


6 3 


208 14 11 


2041 8 0 


152 13 2 
820 0 0 


0 
0 
3 

5 0 
8 0 
1 14 
5 5 
X 1 

3 3 

4 12 
7 11 
4 411 

57 5 0 


172 13 5 
2951 3 11 
1722 16 6 
30 17 0 


16 6 


£8739 14 5 


JAMES W. HUNTER,.... Mmher of Finance Committee. 

ALEX. MACDUFF, ...T.. Do. do. do. 

KE NftjflTtt MACKENZIE, C.A., .jLvd/Uov. 
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Kelso Show, 1863. 


1. Local Subscriptions— 

1. Proprietors in Roxburghshire, 

2. Proprietors in Berwickshire, 

8. Proprietors in Selkirkshire, 

4. Proprietors in Peeblesshire, # .. 

5. Border Union Agricultural Society, 

2 . Amount Collected during Show— 

1. Drawn at Crates, . 

2. Catalogues and Awards sold, • 

3. Entry-Money— 

1. On Stock, 

2. On Implements, . 

4. Bent op Stalls and Shedding— 

1. Rent of Stalls,. ... 

2. Implement Shedding, 

Rent op Refreshment Booth, 

Rent op. Park, 

Profit on Banquet, . 

Interest from Banks, 


£400 0 0 
372 10 3 
0 0 0 
.0 0 0 
100 0. 0 


£1326 2 '7 
97 9 6 


£40 12 0 
14 0 6 


£224 18 0 
96 7 6 


£872 10 3 


1423 12 1 


64 12 6 


321 5 6 
45 0 0 
170 0 0 
15 4 
5 14 1 



* Not yet reported. 


Edinburgh, 6th Jan , 1864. 
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Abstract of Accounts. 


Payments. 

1. Premiums drawn at 30th November 1863, 


£804 4 0 


2. Show-Yard— 

1. Contractor for fitting up Show-yard, 

2. Proprietor of Park, 

3. Bedding for Stock, 

4. Water Fountains, Closets, and Troughs, 

5. Refreshments for Judges, &c., in Yard, 

6. "Veterinary Inspector, . 

7. Miscellaneous Expenditure, . 


. £1078 0 0 
. 250 0 0 

15 5 9 
11 13 6 
13 15 9 
3 10 0 
5 11 9 


3. Police Force, . . . . , 

4. Travelling Expenses of Judges, Secretary, Clerks, &c., . 

5. Lodgings for Judges, Deputation of Directors, Secretary, &c., 

6. Hotel and other Bills for do. do. 

7. Ticket! to Banquet for Judges and Staff, . 

8. Printing— 

1. Catalogues, . . . . . £92 3 

2. List of Awards, . . . . 13 5 

3. Placards, . . . . , 20 0 

4. Premium Lists, Certificates, Circulars, &c., , 49 1 

5. Members’ Tickets, . . . ,67 


0 

6 

0 

0 

0 


1377 16 9 
23 18 5 
69 10 6 
63 0 0 
31 1 3 
16 10 0 


180 16 6 


9. Advertising— 


1. At Railway Stations, . 

2. In Newspapers, 


£25 0 0 
52 0 8 


10. Allowance to Local Secretary, .... 

11. Outlay by him, ....... 

12. Allowance to Curator of Machinery, 

13. Clerks, . ... 

14. Assistants, Porters, and Attendants, .... 

15. Postage Account, ...... 

16. Stationery, ....... 

17. Carriage of Boxes, Bank Charges, Telegrams, and Miscellaneous 

Expenditure, • • . , , 

18. Balance, . . 


77 0 8 
21 0 0 
0 12 0 
8 8 0 
32 15 0 
12 3 2 
26 18 6 
3 ,6 10 

6 6 4 
138 11 10 


£2893 19 9 


JAMES W. HUNTER,. Member of Finance Committee. 

ALEX. MACDUFF, . Do. do, do, 

KENNETH MACKENZIE, C.A., ...Auditor. 
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State of the Funds of the Highland and Agricultural Society, 
At Ztith November, 1863. 


I, Investments— 

1. Heritable Bond, .... 

2. Bank Stocks, present value, . 

3. Railway Debentures, . 

4. Glasgow Water Corporation Debenture, 

5. Ten Shares, or £500,-of the British Fishery Society, 


£9,500 0 0 
23,690 13 0 
4,570 0 0 
1,000 0 0 
' 200 0 0 


II. Heritable Property, per Valuation, 

III. Balance in Royal Bank, . 

IV. Medals on Hand, . 

V. Arrears considered Recoverable, 


£38,960 13 0 
7,037 18 5 
1,722 16 6 
30 17 0 
* 240 11 6 


£47,992 16 5 


& 


Abstract of the Accounts of the Argyll Naval Fund for 1863. 


Charge. 

1. Balance in Royal Bank of 
Scotland at 30th No¬ 
vember 1862, . £454 18 9 

% Interest on £3000 Herit¬ 
able Security, . 116 2 2 

3. Dividends on £1700 De¬ 

bentures, . . 65 15 1 

4. Progressive Interest on 

Bank Account, . 9 0 3 


£645 16 3 


Discharge. 

1. Allowance to two t re- , 

cipients, . *. £80 0 0 

2. Balance in Royal Bank 

at 30th November 

1863, . . 565 16 3 


£645 16 8 


Edinburgh, 6th, Jan . 1864. 


KENNETH MACKENZIE, Auditor. 
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COMPARATIVE VALUE OF THE DIFFERENT GRASSES. 

* By Archibald Sttjeboce, Kilmarnock. 

[premium, £20.] 

. ■ t 

» - 

In- these days of low prices for corn, and good prices for*beef, wool, 
cheese, and butter—when many farmers consequently feel inclined 
to graze more and plough less—it appears to the writer that- the 
subsequent descriptions and remarks on grasses, and on a few other 
herbage plants, along with several tables of mixtures of the ^eds 
suitable for different s@ils and purposes, may be somewhat apropos. 
to thetimes, and favourably received by cultivators. The intelligent 
farmer .should not only know how to grow grass, but it is quite as 
requisite that he should know what kinds to grow so as to have 
good gra^s, and thereby obtain the best possible return for his. 
labour and expenditure* Of late there have been discussions by 
our agricultural clubs all over the country on “ the best means for 
improving pastures; * and, certainly, so far as rotation-grass is con¬ 
cerned, the first step to have good pasture , after the land has been 
thoroughly cleaned and manured, is a proper selection of fresh 
dean seeds , of the best species fitted for the special purpose and 
variety of soil, to sow down with. There is not much use in laying 
out money upon bones or other grass-manures to top-dress a lot of 
worthless grasses and weeds, as the herbage of only too many of our 
pasture-fields now consists of. Many farmers feel satisfied if they 
see their pasture-fields pretty rough on the surface, without con¬ 
sidering that this roughness may be, and often is, owing to the 
greater portion of the herbage consisting of such unpalatable 
and innutritions species of plants that cattle will hardly eat them 
till nearly at starvation-point. If these species were absent, and 
their places occupied by better sorts, the pasture would be much 
more closely and evenly cropped. 

In the west and south-west of Scotland, where the dairy system 
of husbandry is carried on so extensively, and where abundant pas¬ 
ture of the most nutritious quality is so essentially necessary, the 
importance of having a knowledge of the best species of herbage 
plants becomes great. Bearing in mind that over the greater part 
of the district mentioned, as well as in other districts, it is the 
grass-lands which pay the most of the rent and are the chief source 
of profit to the farmer, their comparative superiority ought to be a 
matter of the very first importance; and selecting the seeds of the 
best species for sowing down the land to grass deserves more skill 
and attention than, what is really paid to it. 

The large and important natural order of plants, named in the 
Jussieuan system Ghraminece, or The Grasses, comprehends in all 

TRANS*—JULY 1864 T 
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about 300 families or genera, and these are composed of nearly 
4000 distinct members or species, forming about the twentieth part 
of the whole known vegetable kingdom. It ranks as the most 
valuable order of plants cultivable for economical purposes, espe- 
. cially as in yielding food in many different forms, either for man 
or beast; comprising, as it does, all the corn - producing plants 
(wheat, barley, oats, rice, &c.)—the great proportion of those which 
constitute pasture or are cultivated for Kay —the best of the sugar - 
yielding species—with many others which abound in useful and fra-, 
grant juices, odours, &c. 

The grasses of all plants are the most extensive in geographical 
range, being found in every part of the world. They form the 
highest zone of phanerogamous vegetation around the snow-clad 
summits of the loftiest mountains; and they are the last form of 
flowering plants to be met with—associated with the lichens and 
mosses—as we proceed in a horizontal direction toward%either pole 
of the earth. w ^ 

The native British grasses — taking that word in its "popular 
and restricted sense as meaning the greater proportion of those 
plants which form the common and verdant covering of our pasture- 
lands and meadows—extend to, in all, 133 distinct species, and 72 
permanent varieties of these; but only 94 of these species, along 
with varieties, grow indigenously in Scotland. The whole of these 
species are distteguished from one another, not only by^ obvious 
botanical characters, but also in their nutritive and economical 
values—hardiness, duration, habits and seasons of growth, and fond¬ 
ness for, or a dislike of, particular soils and localities. 

The stem or “culm” is herbaceous, hollow but closed at the 
joints, bearing leaves with a split sheath through which the stem 
passes, and of only one season in duration ; its height ranges from 
a few inches, as in sheep’s fescue, up to 3, 4, and 6 feet, as in the 
Beed canary-grass and others. The spiJcelets or flowers are 
arranged in what are called spikes,panicles, and racemes; these 
spikelets consist of the calyx, and of either one, two, or many 
florets. The calyx, placed at the base of tbe spikelet, is composed 
usually of two glumes —rarely of one only, or entirely wanting. 
The florets have two palece or pales —the outer one the largest, 
which is often furnished from the summit, back, or base, with an 
awn of various length. The pales are so called from their en¬ 
compassing the sexual parts, which, with but very few exceptions, 
consist of three stamens and two styles present in each floret, and 
consequently belonging to the class and order Triandria digynia 
of Linnaeus. The composition of the seeds is chiefly farinaceous. 
AH the species produce radical or root leaves in more or less 
quantity. 

The great majority of the grasses, particularly such as form good 
pasture, have strong social or gregarious habits, and are liable to 
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pine and die out except when they grow in considerable admixture. 
The different species—it may be of the same botanical family, of 
the same natural habitat, and of much the same nutritive value— 
have very different seasons of leafing and of arriving at their 
maximum vigour of growth. It is to this property that the great 
superiority of old natural pasture, which is always composed of a 
considerable number of species, over artificial pastures—that is, 
pasture sown down with one or two species only—is chiefly owing. 

The grasses which constitute the principal spring and summer 
herbage of the best natural pastures of Britain are the following:— 
meadow foxtail, meadow fescue, cocksfoot, ryegrass, oat-like 
soft-grass, sweet-scented vernal, and the annual and smooth- 
stalked meadow-grasses. Those which constitute the principal 
summer and autumn herbage of these pastures are:—rough-stalked 
meadow-grass, timothy, the hardish fescues, crested dogstail, 
yellow oat-grass, and woolly soft-grass. And those which grow 
most vigorously during the autumn months and well on into winter 
are, some speeies of wheat-grass and of the bent family. Of 
course, a portion of the herbage during the several periods of the 
year is composed of the perennial red, white, and yellow clovers, 
with a sprinkling of wild vetches, and during the autumn months, 
the milfoil or yarrow. Several other plants also—such as ribgrass 
or plantain, sorrel-dock, yellow buttercup or crowfoot, and the 
common daisy, &c.—always form a portion of the herbage in even 
the cleanest enclosures; but, not being nourishing ingredients, they 
can only be looked upon in a sense as pests and weeds, and are only 
eaten to any extent under a pressure of hunger through the ex¬ 
haustion of the more nutritions grasses. The crowfoots {Ranun¬ 
culi), iu particular, are very prevalent in some pastures, completely 
overrunning the surface of the fields; and farmers cannot be too 
careful in seeing that the seeds of these are thoroughly cleaned out 
from amongst their grass seeds before sowing. A small proportion 
of some of these plants, however—such as crowfoot, yarrow, and 
sorrel—although in themselves too bitter to be eaten unmixed, may 
be useful to cattle when taken as condiments and astringents along 
with the nutritious but tasteless grasses—even as sheep are seen to 
eat and relish parsley and yarrow when sown in mixture with grass 
seeds upon a sheep-walk. • 

Every species of grass has its own peculiar habitat ox natural 
place of growth. Some few, with strong creeping roots, grow and 
flourish upon the most barren soils, even on the loose sand-hil¬ 
locks by the sea-shore; and they are very useful in forming a sward 
upon these, thereby preventing the drifting of the sand over the 
more inland arable lands. Some others, particularly the small and 
fine-leaved sorts, grow naturally and thrive upon elevated lands and 
hills, frequently as high as some 3000 feet or more above sea-level. 
These hardy grasses cover our hilly tracts of land with their fine and- 
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nutritive herbage, affording a bite, during the most rigorous of our 
Scottish winters, to the many thousands of sheep and deer which, 
have “ the range of the mountains for their pasture. 5 ' Other grasses 
again, unlike the preceding hardy and fine-leaved species, do not 
succeed when grown upon lofty and exposed situations, but come to 
perfection only in places where they are much sheltered, as in lanes 
and under the shade of trees. A few species are of very aquatic 
habits, and only flourish where they can luxuriate in a copious sup¬ 
ply of their necessary element; the herbage of some of these is very 
sweet, and nourishing in a high degree. Our " moors and mosses 
many,” likewise, have their own peculiar inhabitants, and these are 
generally of a harsh texture, with little foliage, and of the most 
innutritions nature. 

Finally, on our low-lying, deep, rich pasture-lands and meadows, 
we find growing most of those superior species which have been 
already enumerated, as affording the principal herbage # the best 
natural pastures of Britain. * 

Thus we see how liberally Nature has provided grasses—and, of 
course, other plants as well—possessing such differences of habit and 
predilection as to make them suitable for covering, adorning, and 
rendering fruitful every variety and quality of soil 


RYEGRASS 

{Lcimm perenne i, of the tribe Hordeacece). 

Inflorescence spiked; spikelets arranged singly on each side of 
the xaehis; calyx of one glume shorter than the spikelet, the ter¬ 
minal spikelet excepted, which has two glumes; florets not awned; 
root fibrous. 

Natural grass simply means natural pasturage. . But this term 
has come to be applied to all the other grasses in contradistinction 
to the ryegrass alone, on account of the latter having been so long 
solely used for sowing in arable land, and hence usually spoken of 
as one of the artificial or sown grasses ; yet the ryegrass is as much 
a natural or native plant of Britain as any one of the other 133 
species. It has been in cultivation for fully a hundred years, and 
that, too, almost exclusively, although there are many other native 
grass plants by much more bulky, more nutritious, every way more 
profitable, and every whit as well adapted for the alternate system 
of husbandry,—almost the only merit to which the ryegrass can 
lay claim being, the profuseness and regularity with which the plant 
produces and ripens its seeds, but which merit is shared to at least 
nearly equal extent by some other species much superior to it, such 
as cocksfoot-grass, rough-stalked meadow-grass, the tall and mead¬ 
ow feseue grasses, dogstail, &c.; and it is very questionable if 
such a property can be called a superiority in any plant used solely 
for herbage purposes. 
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' The truest perennial ryegrasses, or those varieties whose roots 
are of the most permanent duration, are distinguished by yielding a 
greater abundance of root-leaves with fewer culms or stalks than 
those of shorter duration, known popularly as annual sorts, which 
produce a less quantity of root-leaves, and a greater proportion of 
stalks and seeds. The short-lived varieties, however, known as 
annual, are seldom less than of biennial growth, whilst the most 
permanent of the perennial varieties are liable to be degraded, by 
frequent seeding or other unfavourable circumstances, to a duration 
scarcely longer than of some real annual plants; and several varie¬ 
ties which have been introduced by experimental cultivators at 
different times, as yielding superior herbage and of more permanent 
duration, have been so changed in both characters and habits, 
through the influence of continual culture, mixture of seed, &c., as 
to have lost almost all traces of the favourable properties by which 
they were originally distinguished. 

The less permanent, or the so-called annual sorts, are commonly 
supposed to yield a larger bulk of grass in the first year, on account 
of the greater number and length of their stalks, and are therefore 
considered by many farmers as being the best kinds to sow for single 
crops of bay; but the larger quantity of root-leaves and stem-foliage 
which the more permanent sorts produce, fully compensates for any 
deficiency arising from the less weight of the culms, and the hay is 
also less wiry and more palatable. 

No exact means exist of distinguishing the annual or bie nn ial 
varieties from those of longer duration by their seeds alone. The 
correct course, therefore, for farmers to pursue, when desirous of 
having ryegrass of more than biennial growth, is to sow only such 
seed as has been saved from strong close-set healthy plants, of at 
least two years' standing—that is, plants whose roots are two and 
a half years old from time of sowing; and, when purposing to pre¬ 
serve the seeds of a few acres as above, the first year's grass should 
either be cut down when very green, or grazed off with stock 

At present, ryegrass seed is quoted and sold, according to the 
different weights per bushel, under some such mode as follows:— 
seed weighing 20 to 24 lb. as annual and inferior perennial; 24 to 
26 lb. as good perennial; and all weights upwards of 26 lb. as fine 
and extra fine perennial; the merchants and others appearing to look 
upon these ryegrass seeds as if they were grain, intended to be 
ground into flour (pricing the seeds the higher, the greater the 
weight of flour contained in them), and not as if the seeds were in¬ 
tended for their true and only use, meantime at least—viz., for sow¬ 
ing to produce good , permanent, herbage plants. 

The present nomenclature, then, of ryegrass seeds in the mer¬ 
chant’s seed-lists is wrong. Different kinds of soils, no doubt, have 
some effect in producing heavier or lighter seeds; sandy loams tend¬ 
ing to raise larger and usually leaner seeds, and days the reverse; 
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but, as a general rule, the seeds weighing from 20 to 24^ or 25 lb. 
may be taken as the most perennial, whilst those from 25 to 30 lb. 
are the sub-perennial, bie nnial, or annual The error of misnaming 
the lighter and heavier seeds respectively, probably has arisen from 
the merchants purchasing the seeds as if they were cereal grain, and 
intended for a like purpose, with little or no reference to the 
after-grass of the fields from off which the seeds were saved \ the 
heaviest seeds thus being the highest priced, and the perennial rye¬ 
grass bearing a higher character in the market than those varieties of 
shorter or i mrnml duration, it was natural for the merchants, when 
again offering their seeds for sale, to quote those which cost them 
the most money by the name of that variety which stood highest in 
the estimation of most farmers. 

Very small ryegrass seeds, weighing from 32 to 34 and even 36 
lb, per bushel—being simply the cleaned siftings from out the great 
body of the ryegrass—are quoted and sold under the title of sniper 
or extra fine perennial. They are certainly extra fine if the size of 
the seeds be only taken into account; but with regard to the plants 
raised from them it is quite the reverse,—these very small seeds 
being in great part the produce of a starved, stunted variety, named 
by botanists L. perenne tenue, and a most wretched attenuated - 
looking thing it is—a short starved stem, ditto spike and spikelets, 
with little or no foliage, and still less root-leaves. 

Farmers might often save money by purchasing their ryegrass 
seeds about 22 lb. per bushel quality, or even less, and they would 
have better grass plants from such than from fine short heavy seed 
at a much higher figure; bearing always in mind, whatever may be 
the weight of the seed, that it be fresh and thoroughly cleaned. 
Even more, putting aside altogether the inferior sort of plants pro¬ 
duced, the greater number of individual seeds in the bushel of the 
short heavy quality does not compensate in sowing more land for 
the difference in price. To sow the finest and heaviest seeds of the 
cereals is right enough, but recollect that the cereals are cultivated 
chiefly for their seeds, their straw being a very subordinate matter.' 

Some twenty years ago, the average weight per bushel of ryegrass 
seed in the west of Scotland was fully 6 lb. less than what it is 
now, and this fact is a sure proof of the deterioration of the ryegrass 
plant in permanency of growth. It would be well if our agricul¬ 
tural societies would consider that the ryegrass plant does not 
require any fostering care, it being already by much too exclusively 
cultivated; and that, by encouraging the rearing and bringing up of 
its seeds to nearly if not altogether as heavy a weight as oats, the 
usefulness of the mother plant as an herbage and forage grass has 
been considerably deteriorated. Prizes are offered for the best 
perennial, but they are universally adjudged (allowing other condi¬ 
tions—as freshness, colour, and freeness from extraneous seeds—to be 
equal) to the finest and heaviest quality of seeds, which are not the 
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best perennial , but on the contrary are such as raise plants the 
nearest approaching to an annual duration. Let the societies give 
prizes to the grower of the best 4 bushels of cocksfoot, or of mead¬ 
ow fescue, or of rough-stalked meadow-grass, or the best 1 cwt. of 
timothy, or suchlike, and a good, useful, practical end will be served; 
but the prizes at present given for ryegrass seeds, in the writer's 
opinion at least, would do more good by being entirely withdrawn. 

Although still going under the name of perennial, the ryegrass 
ought truly now to be called sub-perennial, or even biennial, for in 
reality the great proportion of it at the present time is nothing more. 
It may, very likely, long continue to occupy the vantage-ground 
which it now holds as an herbage and forage plant, custom being all- 
powerful with many farmers; however, it cannot be gainsaid that 
we possess, in several species of the grasses, plants which rank much 
superior to it, either for hay or pasturage; and, if some of our more 
intelligent farmers would devote a little of their spare energy to the 
introduction of these superior sorts by cultivating a few of the best 
kinds and preserving the seeds themselves, so as their seeds might 
he had offresher quality and at a lower figure , we might and would 
soon see a change for the better in the appearance of most of our 
grass fields. 

In the present state of the trade in natural grass seeds, it is next 
to impossible for a farmer to procure these of clean, new, and fresh 
quality, through dealers. The average price of the eight natural 
grasses—the best adapted for general purposes—is about 9d. per lb., 
whilst that of the ryegrass may be put down at 2d. per lb.; and 
this itself is one very particular reason why the lyegrass is so ex¬ 
clusively cultivated. Though it ought to be borne in mind that, 
owing to the size and weight of the individual seeds, a pound of cocks¬ 
foot, poa trivialis, timothy, dogstail, &c., comprises a vastly greater 
number of seeds than a pound of ryegrass, which lowers their 
prices considerably in comparison, as a much less weight of the kinds 
noted and others, than of the lyegrass, is necessary to sow out an 
acre of land. The seeds of a few species, doubtless, will never be 
had at a very low price, from the irregularity with which they ripen; 
but others, and these, too, being those usually recommended for 
agricultural purposes, might be had, to say no more, at a greatly less 
figure than what they are at present. 

VARIETIES OF THE RYEGRASS. 

There have been introduced at various times, by experimental 
cultivators, several so-called varieties of the ryegrass—such as 
Pacey*s, Whitworth's, Stickney's, Bussell's, Pollexfen's, Devonshire, 
&c.—which originally, perhaps, were distinguished by some superi¬ 
ority in abundance of foliage, manner and time of growth, hardiness 
and duration, or other properties ; but all of such varieties are much 
liable to sport and become changed in growth and habits, as pre- 
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viously explained. Whenever the extra attention required in selects 

m aud keeping the variety pure is given up or even partly abated, 
jthe variety left to make its own way and take its chance of 
adv#e soils and culture, mixture of seeds, &c., it very soon deteri¬ 
orates and falls back to a common mediocrity. Considerable quan¬ 
tities of ryegrass seeds are still sent out under the title of Pacey’s 
perennial. The original Pacey’s ryegrass was noted for its abun¬ 
dance of long and broad root-leaves, sending up comparatively few 
culms topped by rather short spikes—in fact, just a real true peren¬ 
nial ryegrass; but the seeds now usually sent out under this name 
are simply selected parcels of fine regular-sized and generally heavy- 
weighted seed, growing plants the very reverse of the original 
Pacey’s—a great abundance of bare stalks with large spikes, and few 
or no root-leaves at all. As for their Stickney’s, Whitworth’s, and 
others, the writer has tried many samples procured from different 
quarters, and never could discover in the produce any superior 
properties or material difference worth notice when compared with 
the common ryegrass in cultivation. These variety names are the 
means sometimes of putting a few shillings extra into the merchant's 
pocket, and that, now, at least, appears to the writer to be the 
chief property possessed by any of them; and a useful property it 
in to the merchant The principal points to be aimed at in good 
ryegrass plants are, undoubtedly, the greatest abundance of large " 
root-leaves, and as few culms as possible, well furnished with broad 
foliage; and the best and only way to get into a stock of these is, by 
sowing seed preserved from vigorous two or three-year-old-rooted 
plants, taking the seed off the plant when it is fully filled and just 
begun to ripen, and not allowing it to stand till dead ripe or overly 
matured. 


RYEGRASS-SEED-SAVING AS A CROP IN THE ROTATION. 

The system of preserving the seed of the ryegrass as a regulariy- 
recurrent crop in the rotation is carried on very extensively in the 
west and south-west of Scotland, and within these few years back it 
has been extending into other districts, especially in the north-east 
of Ireland. 

The great majority of the seed-raisers are engaged in the dairy 
husbandry, and one would naturally think that the comparative 
superiority of their pastures should have the first claim on their 
attention; but, owing to this seed-saving system which they carry 
on, they are prevented from sowing the seeds of the clovers in such 
proportion to the grass-seed as ought to be the case, and on this 
account, for one cause, the produce and nutritious quality of their 
pastoe-grass is very inferior, besides the thrashed hay being 
nothing but a mass of hard, wiry, unpalatable stalks. The average 
quantity of clover sown by seed-raisers does not exceed 3 lb. per 
acre or even rather less, and along with this is sown about two 
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bushels of heavy ryegrass; whereas, in the 'east country and else¬ 
where, the average proportion of clover, either for hay and grazing, 
or two or three years’ grazing alone, amounts to at least from 12 to 
14 lb. per acre. 

It would be well if the seed-raisers would consider whether the 
sum of ready money which they get in hand for their grass-seCd— 
high-priced even as that seed is when compared with their wheat or 
pats—does at all nearly compensate them for the ultimate loss 
caused by the deterioration of the soil, the low price of their thrashed 
ryegrass hay, as well as the deficient weight per acre, and particu¬ 
larly the decreased productive powers of the two or more years’ 
wretched grass which is obtained after the first year’s hay-crop being 
allowed to stand uncut and fully ripen out the seeds. 

If fanners will give a preference to the ryegrass over other 
superior species, and determine on its exclusive cultivation, by all 
means let even it, inferior though it be, have at least a fair chance ; 
but a fair chance to produce good pasture it certainly does not get, 
when, by taking from the plants in the earliest stage of their growth 
a heavy crop of seed, the young roots are so much weakened that, 
in a very short time thereafter, the great majority of them die out 
entirely, their places being soon filled up by crowfoots and other 
weeds. The seed-raiser, by cultivating the ryegrass for its seeds, 
and doing everything in his power to procure a bulky crop of heavy 
seed off the plants, is gradually degrading it from a useful peren¬ 
nial into a very inferior annual, growing much less herbage' and 
foliage with more stems and heavier seeds. Frequent heavy seeding 
of any grass' tends* to produce that effect; they in course of time 
become so much weakened that they die from the exhaustion. 

In the county of Ayr alone, with which the writer is more inti¬ 
mately connected, there is annually preserved some 300,000 bushels 
of ryegrass-seed, which is exported to all parts of the kingdom, as 
well as to the Continent. 

The exorbitant prices given for ryegrass-seeds these few years 
- back is a great inducement to continue its culture. No wonder 
that the raising of ryegrass-seeds is made a regular trade of, when 
some 210 lb. of these fetch 30s., and only 17s. 6d. can be got for 
equal weight of oats, or 21s. for equal weight of wheat; seeing, at 
the same time, to the writer’s own knowledge, that there are now 
many lands in Ayrshire, off the acre of which the farmer his as 
great a weight of ryegrass-seeds as what he has of the long oats, 
common in that county. Oats and the other cereals are only mon¬ 
strous species of grasses. A bushel of 28-lb. ryegrass may turn out 
as much flour, possibly as nutritious, as what a bushel of 28 or 30 
lb. long oats will; but we find the ryegrass-seed fetches Is. 3d. per 
bushel extra money* 

The heavy-weight qualities of ryegrass-seeds are the worst for 
growing good pasture plants. 
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ITALIAN RYEGBASS 
(Loliurn perenne, var. italicum). 

Florets famished with slender awns ; glume considerably shorter 
than the spikelet; root fibrous. 

The Italian, at its first introduction into this country nearly thirty 
years ago, was generally regarded as a distinct species, but is now 
placed by the best botanists as only a wide variety of the common 
ryegrass. It is characterised in having taller culms, and of a more 
tillering habit, several springing from the same root; has more 
abundant foliage, broader, and usually of a lighter-green colour; 
longer spikes, with more thinly-set spikelets; the spikelets also 
longer, containing more seeds, from most of which being awned, 
they are lighter per bushel than those of common ryegrass. It 
arrives much sooner at maturity than the common ryegrass, is 
greatly preferred by cattle, and greedily eaten by them, whether in a 
green state or when made into hay. It has been generally consid¬ 
ered at most a biennial plant; yet, if cut down when green, or before 
coming into flower, it is found to continue for several years in duration. 

The plants of the Italian ryegrass, like those of the common 
species, differ sometimes very much from one another. A kind known 
as short-awned Italian (L. perenne , var. svhmutivum) has thicker 
stems of a rather more spreading habit, and which, along with the 
foliage, are of a darker colour; and the Beeds have a comparatively 
short awn—folly one-eighth of an inch or so. This variety, for 
long thought more or less spurious, is now considered the best; 
being found superior in productiveness and nutritiousness to the 
more common tall thin sort, with pale-coloured stem and leaves, 
and producing seeds with long tail-like awns. 

In purchasing seeds of the Italian, the awn, certainly, is the best 
criterion of its genuineness; but, even though there be a small pro¬ 
portion of awnless seeds, the samples must not therefore always be 
looked upon as adulterated; there being in many spikelets some¬ 
times two or three seeds without awns, and the lowermost seed of 
each spikelet being very frequently bare. Seeds of the Italian are 
frequently much mixed with those of the barren fescue (known as 
“hairgrass” seeds), and their separation is rather difficult; it can 
only be thoroughly effected by a peculiar wire-sieved machine. 
Foreign Italian also, as imported, is in most cases very foul with 
weed-seeds of all kinds, and should never be sown till thoroughly 
cleaned. ° 

The Italian ryegrass, these few years back, has been getting into 
more favour, and gaining ground rapidly upon the common species, 
and is now included by all intelligent cultivators as an ingredient in 
their mixtures, either for green-cutting or gr azing purposes. Its 
special one great advantage is the rapidity of its growth, through 
which property it is eminently adapted by-itself for one year's grass 
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or hay; and when sown in mixture with clover-seeds, a smaller 
proportion is recommended than that usual with the common 
species, as from its rapid growth, if too thick, the young clover 
plants are liable 4o be choked and killed. 

To grow the Italian ryegrass in anything like perfection, the 
land must be in a high state of fertility. It is a plant which can 
stand any amount of manure, and hence its pre-eminent value when 
liquid manure is available; under such a system of treatment the 
stems will grow to a height of from 4 to 5 feet. 

Specimens of a branching variety of Italian (L. perenne, var. 
ramosum) are frequently to be met with. This is a tall grower, 
and were it but constant in its form, would yield a much larger 
crop of seed than the common variety. It throws out three or four 
lateral branches at the base of the spike, bearing commonly four 
spikelets each. 

There are some species of our native grasses which possibly might 
yield for a first cut an even greater bulk of produce than the Italian 
ryegrass, if cultivated under the same treatment of a continuous 
application of liquid manure—such as tall fertile fescue, broad¬ 
leaved bearded fescue, and tall oat-like soft-grass; but whether they 
would -be as nutritious for feeding purposes is questionable * they 
are not so succulent, and they want that great quickness of growth 
to bring them rapidly forward for a second and third cut. 

Home-saved Italian now weighs about 17 to 18 lb. per bushel, 
and is retailed at from 5s. to 5s. 6d. Imported seed is sold by the 
cwt. at from 40s. to 50s. 

BEARDED RYEGRASS OR DARNEL 
(Lolium temulmturrij of the tribe Hordeaceoe ). 

Florets awned; glume of equal length, often longer than the 
spikelet; root fibrous, and annual. 

This is the only other distinct species in the genus Lolium to be 
found growing indigenous in Britain. Although not very common 
in Scotland and Ireland, it is more frequently to be met with in 
England, and must be very common in some parts of the Continent, 
as its seeds are often found plentifully intermixed in samples of 
foreign grain. It is a most pernicious weed; the whole plant, hut 
particularly the seeds, being of a poisonous nature. 

Some varieties of the bearded or poisonous ryegrass, especially in 
their young state, bear a very considerable resemblance to the Italian 
variety of the common species; but they are easily distinguished by 
the glume being always as long or longer than the spikelet —and 
sometimes having also a very short thin inner glume —the spikelets, 
besides, being composed of fewer florets, never exceeding four or five. 
The whole plant is of a stiff, .upright habit of growth, and is known 
also in some districts under the name of Doites . 

The seeds of the darnel, when dead ripe, are short and plump, 
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approaching very near in form to those of wheat, and weighing 
nearly 40 lb. per bushel. The darnel being a true annual , this 
should in itself tend to confute the present rage of farmers for pur¬ 
chasing only the shortest and heaviest ryegrass-seeds, as being the 
best perennial. 


MEADOW CATSTAIL OB TIMOTHT GRASS 

(Phleum pratense, of the tribe Alopecuroideee). 

Inflorescence panicled; panicle erect, of a close, cylindrical, spike¬ 
like form; spikelets small and numerous, of one floret, on very short 
footstalks, all around the central branch; calyx of two equal glumes, 
each terminating in a short stout awn about half the length of the 
glume, and the keels or midribs of the glumes fringed with white hairs. 

Timothy or meadow catstail is one of our best native grasses, and 
is common throughout the whole of Britain. It has been for many 
years cultivated in this country, and held in pretty high estimation, 
particularly in clayish-soil districts, and much more extensively, 
almost exclusively, in cultivation throughout Canada and the 
Northern States of America. The root is perennial, fibrous, but 
somewhat creeping, and on dry lightish soils often inclining to a 
bulbous form. The stem grows from 2 to 4 feet in height, is erect, 
round, and smooth, and the leaves are broad and flat, and roughish 
on both'tarfaces. Timothy, is best adapted for moist clay or carse 
lands, a2nd it also thrives very well upon improved grey, moorish , 
and peaty sods. On such soils, or even on all soils above a medium 
in strength, timothy should always form a proportion of the grass- 
seed mixture when pasture is intended; on soils wider a medium it 
is of much less value. Timothy may be said to be chiefly valuable— 
barring special soils and purposes—as a grazing or pasture grass; 
its aftermath, unlike that of cocksfoot and some others of our best 
grasses, being of rather slow growth, and consequently yielding but 
a middling second cut of hay; but yet the aftergrass, although 
comparatively scanty, continues equally as nutritions as the first or 
flowering crop, which is not the case with the other superior grasses. 
Timothy is deficient in comparison with some others as an early 
spring grass, but is about equal at least in this respect to the com¬ 
mon ryegrass, and much superior to it in some other properties— 
specially feeding quality. It has a higher limit of altitude than the 
three other superior grasses along with which it ranks—viz., cocks¬ 
foot, meadow fescue, and rough-stalked meadow-grass—being found 
growing about 1500 feet above sea-level, and consequently should 
be better suited for sowing on very high cultivated arable lands. 
The seeds of timothy ripen from the end of July till the first and 
second weeks of August. 

The name “ Timothy ” is derived from Mr Timothy Hanson, an 
American, who was the first to bring this grass prominently into 
notice, upwards of eighty years ago. Its more proper name,* “ Oats- 
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tail,” is from the resemblance in form of its close cylindrical panicle 
or ear to the tail of a cat. 

Phleum nodosum , or P. pratense , var. longidliatum —-a separate 
species with some botanists, but now generally placed as merely a 
variety of P. pratense —with bulbous roots. It seldom reaches more 
than a foot in height, the lower part of the stem being of a prostrate 
habit, and bent at the joints, and is usually found growing on barren 
sandy places; the hairs on the mid-ribs of the glumes are longer 
than in the normal plant, hence the term longidliatum: Another 
variety, the P. pratense , var. longiaristatum , long-awned timothy 
grass, is known by the awns of the glumes being as long as the 
glumes themselves, and the root being also bulbous; in other re¬ 
spects it is similar to P. pratense, although frequently its ear is not 
more than half an inch in length, and then it much resembles P. 
cdpinum, noticed below. These two varieties, which are both later 
grasses, along with five other distinct species, natives of Britain— 
viz., P. alpinum, P. michelii , P. arenarium , P. asparum , and P. 
Boehmeri —are but of very little, if any, agricultural value. The 
four latter species are of very rare occurrence, and confined mostly 
to England; the remaining species, P. alpinum, , is exclusively a 
native of Scotland, and is found frequently growing in moist situa¬ 
tions, at a very high elevation, on several of our Highland mountains. 
This mountain catstail is seemingly considerably relished by sheep. 
It seldom exceeds a height of from 6 inches to a foot, and is easily 
distinguished by its short oval-shaped bristly panicle, which is com¬ 
monly under an inch in length, and the awns being nearly as long 
as the glumes. 

The panicle or ear of the cultivated P. pratense should always 
range from 2 to 4 or 5 inches in length; if not so, it is liable to 
suspicion that the seed sown has not been thoroughly pure. The 
best quality of timothy-seeds retail on an average about 6d. per pound. 

MEADOW FESCUE GRASS. 

(Festuca pratense , of the tribe Festucacece). 

Inflorescence simple panicled, the topmost four or five spikelets 
arising directly from the rachis, the lower spikelet s on lateral branches, 
.and the whole panicle slightly leaning to one side; spikelets of a 
sharp ovate form, and of 5 or 6 florets; uppermost ligule very short, 
obtuse, and decurrent on one side; root-leaves broad and fiat, and 
of a lively green. 

This grass ufc perennial and fibrous-rooted native of Britain, and 
a large ingredient in the herbage of all our best irrigated meadows 
and most nourishing natural pastures. It grows to a height of 
from 18 indies to 2J feet, and thrives best on rich and rather moist 
soils, but it is suited for and succeeds well enough on all average 
good land, and is much relished by every description of live stock; 
besides, it has not the tufty habit of growth which some of .the 
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other large grasses possess. It may be considered one of our best 
grasses for permanent pasture on a great variety of soils, and is also 
well adapted either for hay crops or pasture in alternate husbandry, 
especially when combined with the cocksfoot-grass, rough-stalked 
meadow-grass, and ryegrass. The meadow fescue is most probably 
only a variety of the tall fertile fescue (F. elatior), the only differ¬ 
ence between them being—excepting size—that the panicle of the 
former is simple, whilst that of the latter is compound. Along 
with the cocksfoot-grass it ranks next to the meadow foxtail, amongst 
the superior grasses, in regard to early produce in the spring. 

The broad root-leaves of the meadow fescue, which are produced 
in very considerable quantity, are tender and succulent, much liked 
by cattle, and form very nutritious pasturage, as an instance of 
Mich it may be noted that, throughout the rich grazing district of 
the Vale of Aylesbury, the herbage of the most fattening pastures 
therein is in great portion composed of this grass. The meadow 
fescue flowers about the end of June, and ripens its seeds towards 
the end of July; and it contains much more nutritive matter at the 
time of flowering than when the seeds are ripe. 

The four species of Pestuca— F. pratense, F. elatior , F. loliacea , 
and F. gigantea —are now placed by modem botanists in a new 
family, viz. Bucetum, as they differ widely in some of their characters 
from the' true festuca. Their root-leaves are broader than those of 
the stem, and the awn (when present) arises from behind the 
summit of the outer pale; whereas, in the true festuca, the root- 
leaves are narrower than those of the stem, and the awn always 
arises from the extreme summit of the outer pale. However, to 
prevent confusion, the old name is here given, as the seeds are 
still quoted under that name in all seed catalogues. Present retail 
price of meadow fescue seeds, about 8<L per pound. 

* COCKSFOOT GRASS 

{Dmtylis glomerata, of the tribe Festucacece ), better known 
in America as Orchard-grass. 

Inflorescence panided; panicle one-sided; spikelets in dense 
globular tufts, and crowded on short footstalks; outer pale of the 
floret or seed with a minute point or awn; stem stout, striated, 
roughish, and sheathed at bottom by the root-leaves: leaves broad, 
rather harsh to the feel, and usually of a dull glaucous-green colour; 
root perennial and fibrous. 

Cocksfoot is probably the best known and most productive 
and valuable of our indigenous grasses. It grows naturally to 
& height of from 2 to 2J feet, and produces an immense quan¬ 
tity of nutritious root-leaves and foliage. Its only fault is, that 
its habit of growth is tufty, which gives a somewhat unsig htly 
appearance to pasture-land. It is not, however, so liable to get 
tufty when combined with other grasses; more so when grown 
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for hay by itself. Cocksfoot soon arrives at its full productive 
powers from time of sowing, and yields an extremely large bulk 
of hay, reproducing its herbage also very rapidly after being cut; 
in fact, it is the most rapid grower of all our native grasses—the 
meadow foxtail and oat-like soft-grass ranking next in this respect. 
It is well adapted to sow, either for hay or grazing, in any course of 
rotation whatever. When kept low by grazing, it is a most valuable 
grass in pasture for the first four or five years, as after that time it 
seems to die out if constantly depastured by cattle, more so if by 
sheep, and gives place to the smaller finer-leaved sorts. 

The cocksfoot lives and thrives best on a medium loamy soil, 
giving a rather meagre return when grown upon very stiff clays or 
light sands. It is exceedingly luxuriant when growing in deep 
moist soils under the shade of trees. When grown upon a fertile 
loam, with a free porous subsoil, into which its fibrous roots can 
penetrate to some depth, it then becomes productive in an extraor¬ 
dinary degree; but, if grown upon a thin surface soil with a stiffish 
subsoil, the produce is much less, and the plants are also liable to 
be drawn out of the ground by the cattle when grazing, owing to 
the slender hold which the roots can take. The cocksfoot-grass is 
found to compose, in large proportion, the herbage of some of the 
most famed pastures in Devonshire, Lincolnshire, &e.; it yields a 
weight of hay much greater than that of the ryegrass, and its hay 
is also much superior in nourishing properties, and contains most 
nutritive matter when the seeds are ripe. Although coming into 
flower parily as early as the middle of June, it is usually the very 
end of July or beginning of August before the seeds are properly 
matured, and, on this account, the crops of it for seeding are often 
mown much too early. Irish-saved seed, in particular, is frequently 
very inferior in growing quality, weighing only 8 to 10 lb. per 
bushel, and is dear at any price; good English, or otherwhere-grown 
seed of 12 to 14 lb. quality, rates at from 6d. to l 7 , d. per lb. 

A few exotic species of the Dactylis family have been introduced, 
but they are of interest only to the botanist, being quite worthless 
in an agricultural sense. One species, called tussac-grass (Dactylis 
ccespitosd), was introduced from the Falkland Islands in 1844. It 
created some sensation at the time, but little has been heard of it 
since. 

ROUGH-STALICED MEADOW-GRASS 

nw - {Poa t?ivialis , of the tribe Poaceoe ). 

InflorescehSe^panicled, branching and spreading equally on all 
sides; florets and seeds downy— i. a, furnished at the base with a 
fine web of hairs; stem and sheaths roughish when felt from be¬ 
neath upwards; the uppermost sheath crowned with a long-pointed 
ligule , and much longer than its leaf. 

This is a very common native of moist meadows and pastures, 
and has a height of 18 inches to 2 feet. Its root is perennial, 
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fibrous, but very slightly creeping; and shoots are produced from 
the root at the base of the culms, which trail on the ground and 
send down small roots at their joints in moist weather. These root¬ 
ing shoots begin to grow pretty early in spring, but become dried 
if exposed to the effects of much sunshine during summer; they 
however shoot out again towards the end of the season, when the 
weather becomes more moist, and continue green during the greater 
part of winter. This habit of growth fits it admirably for growing 
in mixture with the more upright sorts of grasses, such as Italian 
ryegrass, meadow fescue, &c. "When grown by itself, and especially 
if on dry exposed situations, the produce of this grass is nothing to 
brag of; but when grown in combination with other grasses—and 
takin g into account its highly nutritive qualities, as shown, besides 
analysation, by the marked partiality which oxen, horses, and sheep 
have for it, and also the seasons in which it arrives at perfection, or 
rather its habit of early and late growth—it may be distinguished as 
the most valuable of those grasses which affect moist, rich soils, and 
sheltered situations. Upon the whole, Poa trivialis , when sown 
upon good land, and in mixture with a number of other herbage 
plants , may be considered one of our best grasses for either pastur¬ 
age or hay. This species blooms from June till August, ripens its 
seeds from the middle till end of July, and contains most nutritive 
matter when the seeds are ripe. It yields a greater bulk of hay 
than the^egras^ and by analysis is also superior to it in nutritive 
deBMRmvt* the proportion of five to four. The price of its seeds 
at present ranges from lOd. to Is. per lb. 

The meadow grasses or Poa family include, in all, twenty-two 
native species, with several varieties of these; only four of these 
species, however, merit much attention from having properties fit¬ 
ting them for agricultural purposes—viz., P. trivialis , P. nemoralis, 
P. fluitans , and P. pratensis. The three former are noticed separ¬ 
ately; the latter, P. pratensis, creeping or smooth-stalked meadow- 
grass, is an earlier grass than the P. trivialis , producing a consider¬ 
able quantity of very early herbage, much liked by all cattle; it is 
not, however, recommended for general cultivation on account of its 
long creeping roots , which much impoverish the soil, and from its 
herbage in a great measure ceasing to grow so soon as the seeds 
begin to ripen. The natural habitats of P. pratensis being very dry 
gravelly spots of soil, it may be sown to good advantage in a mix¬ 
ture for either hay or pasture on light sands, or, indeed, on all 
lands of so light a nature as upon which the fibrous-rooted grasses 
will not succeed. P. pratensis is distinguished from P. trivialis , 
not only by its creeping roots, but in the panicle being smaller and 
more open, and the whole plant usually of less size, the sheaths 
being mostly smooth, and the ligule of the sheath being short and 
obtuse. The ligule is a white skin-like membrane at the base of the 
leaf, attached to the end of the sheath, and embracing the stem. 
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Another species of poa, the P. annua —annual meadow-grass or 
Suffolk grass—is the commonest of all our grasses, and is found in 
every situation, from the lowest wet meadow to the highest dry 
hill-top, but in all places is considered a most vexatious weed, and 
is known to most persons as such in a high degree on gravel-walks, 
drives, and suchlike places. It blooms and matures seeds nearly the 
whole year round, and is particularly plentiful in Suffolk, from 
which county it derives one of its names. 

The Poacece tribe contains seven other families besides its type 
poa, but none of them are of much value in an agricultural sense; 
the following may be shortly noticed:— Gatabrosa aquatica —water 
hair-grass or whorl-grass (formerly placed by Smith and Hooker 
under the genus Aira in the tribe Avenacece )—is amongst the 
richest and sweetest of the British grasses, but has always been 
looked upon as unfit for cultivation on account of its strict aquatic 
habits. It is found to thrive on some of the irrigated meadows 
below Edinburgh, where it has an abundant supply of its favourite 
element. A variety of this species, (7. a. littoralis —small or sea¬ 
water hair-grass—is common in some parts on the west coast, grow¬ 
ing usually near to or within the influence of the tide. It sends 
out shoots in all directions, rooting at their joints and throwing up 
flowering stems; and it appears to be extremely palatable, being 
much sought after and eaten with avidity by cattle. 

The Briza family, or quaking-grasses, belong also to this tribe. 
These possess no great agricultural value, although they have the 
rather peculiar property of thriving on poor and inferior soils. 
Their seeds soon lose their germinating powers, and are difficult to 
be had in any quantity. 

The families of Molenia and Melica, or melic grasses, also range 
under the tribe Poacece; the former growing upon damp heathy 
moors, and the latter in woods or other shady places upon clayish 
spots of soiL Neither of them is of such importance as to demand 
further notice. 


MEADOW FOXTAIL GRASS 

(Alopecurusp7'atensis } of the tribe Alopecuroidece). 

Ear or panicle erect, from 1 to 2 inches in length, of an oblong 
form approaching to cylindrical, compact and hairy; calyx of two 
glumes of equal length, united at the base, and fringed on the keels 
and lateral ribs ; awn long, arising from near the base of the palea 
and projecting more than half its length beyond; glumes adhering 
to the seed when ripe; stem and sheaths smooth, the upper sheath 
slightly inflated. 

This is the earliest spring grass of all the superior species. Its 
root is fibrous and perennial, alid it grows to a height of from 2 to 
3 feet. It is the most relished of all the pasture grasses by every 
kind of cattle, and constitutes the principal herbage in very many 
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of our richest pastures and meadows. It is not very well adapted 
for alternate cropping mixtures, as it does not acquire its foil pro¬ 
ductive powers till about the fourth year from time of sowing. It 
produces but a small quantity of rather scantily-furnished culms in 
comparison with the great mass of root-leaves; and these grow to 
a very large size, especially under irrigation, reproducing themselves 
also very rapidly, and withering little, as compared with those^ of 
the other large grasses. The meadow foxtail, consequently, having 
also an eminently perennial character, is admirably fitted to sow 
down meadow-land to be kept under regular irrigation; seeing, 

. besides, that a meadowy soil or clayey loam, naturally of a medium 
degree of wetness, is the very sort of land upon which this grass 
grows in perfection. From its earliness and quickness of reproduc¬ 
tion, it is found that the aftermath or second crop of hay of mea¬ 
dow foxtail is greater in bulk than the first or flowering crop. For 
'permanent pasture also, on such soils as mentioned, the meadow 
foxtail may perhaps be considered the lest grass we have. 

The meadow foxtail contains most nutritive matter at the time 
of flowering. It flowers from the middle of May till the beginning 
of June, and ripens its seeds near the end of June. The seeds, from 
the downy glumes adhering to them, weigh very light—some 5^ to 
6 lb. per bushel. They are subject, in some seasons, to a kind of 
disease, and consequently good seeds of this species rate high; such 
can scarcely ever be got under Is. per lb. retail, generally higher. 

The genus Alopecurus contains five other native species besides 
the A. pratensis, all of which, however, are comparatively worthless 
for agricultural purposes, and, with the exception of one, may be 
classed as weeds. The A. geniculatus —jointed or floating fox¬ 
tail—is rather common throughout Britain. It grows naturally in 
wet places of clayey soil, and by the edges of pools; has a prostrate 
habit of growth, with kneed joints from which proceed roots; and " 
the panicle or ear is much smaller, more tapering, and of a darker 
colour. It is scarcely ever touched by either horses, cows, or sheep. 
The A.hdbosus and A.ftdvus —bulbous-rooted and orange-spiked 
foxtail grasses—are extremely rare in Scotland, much resemble the 
preceding in form and habits, and are both equally worthless, or 
rather more so. The A. alpinus —Alpine foxtail—is confined to 
some of our Highland mountains. It is known by its short, oval, 
silky-like ear, and seldom growing above 9 inches in height. This 
species is eaten by sheep, which appear to be rather fond of it. The 
A. agrestis —slender foxtail—is the worst in the family, and most 
inferior for agricultural uses. No description of cattle seem to 
touch it. It is known in some districts under the name of “ black 
bent,” and is upon some lands a very troublesome grass, being diffi¬ 
cult of extirpation from its great powers of reproduction. It is 
more common in England than in Scotland, and prevails on poor 
exhausted soils, usually of a light nature. It is distinguished by 
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its long, slender, tapering purple ear, and in its stem and sheaths 
being roughish. 

A foreign species, the A . nigricans —black-headed foxtail—was 
introduced into Britain some forty years or more ago; and later 
was brought into considerable notice by Mr Taunton, an experi¬ 
mental cultivator, after whom it is sometimes called A . -Tauntoniensis. 
This species is remarkably early, producing also much late herbage, 
through having a slightly stoloniferous habit. It may be recom¬ 
mended on account of its constant large produce, and also as con¬ 
taining a large proportion of nutritive matter. 

CRESTED DOGSTAIL GRASS 

(Gynomrus cri&tatus , of the tribe Festucaceoe). 

Panicle spike-like, from 1 to 1J inches or more in length; 
spikelets of 3 to 5 florets, each spikelet having a deeply-cut or pec¬ 
tinated leaf attached to its base, termed an involucre, and the spike- 
lets and involucres all directed to one side of the rachis, which is 
from that cause hidden on one side and visible on the other; root 
fibrous and perennial. This indigenous pasture-grass possesses a 
very ample range of adaptation for different kinds of sods, growing 
naturally both on dry sands and on wet clayish land, and also mak¬ 
ing luxuriant growths under irrigation. Its fibrous roots penetrate 
to a considerable depth, which enables the herbage to withstand a 
long continuance of hot dry weather. The culms grow to a height 
of 32 to IS inches, and on wet meadows even 2 feet; they are thin, 
hard, and wiry, and are little if ever grazed by cattle, from which 
cause they may be seen on even heavily-stocked pastures, with their 
spikes full of ripened seeds, standing untouched during the autumn 
months; and, from the seeds thus falling into the soil year after 
year, the crested dogstail is found on many lands naturally by much 
far too predominant. The root-leaves, however, are relished and 
eaten by cattle, especially so by sheep, and, though small and fine, 
are produced in comparative profusion. 

The crested dogstail, on account of the comparative small bulk 
of its produce, is by no means well suited for hay crops on the 
generality of soils; it is chiefly as a pasturage grass that it can be 
recommended, and particularly so for sheep-pasture on dry lightish 
soils of rather high altitude. It ought never to form more than a 
small ingredient in any pasture intended to be grazed by oxen, 
cows, or horses, alone. From the . fine, short, close sward formed 
by the root-leaves, this grass is specially adapted to sow down 
bowling-greens and lawns as the main ingredient; and from the 
same property, a few of its seeds are desirable in sowing down irri¬ 
gated meadows, as forming a close bottom to the hay. The dogs¬ 
tail is found not to thrive very well on chalky or calcareous soils. 
It is found to be inferior in nutritiousness to the ryegrass, and less 
also as regards bulk for hay, but from the abundance of its root- 
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leaves it is much superior for pasture. The seeds are small, with a 
very short point or awn, and ripen from the beginning till the 
second week in August; good seeds weigh heavy, about 25 lb. per 
bushel, and rate, on an average, from lOd. to 1 s. per lb. If a culm of 
this grass is pulled in a green state, the spike-like panicle, during the 
process of drying, is found to curve or curl round, and to have then 
some resemblance to a sheep or collie dog's tail—hence its name. 

There is one other species of dogstail indigenous to Britain— viz., 
the G . echinatus —rough dogstail grass—but it is very rare, and of 
no known agricultural value. 

The Sesleria ccerulea —blue moor-grass—was formerly placed by 
some botanists in the genus Cynosurus, under the name of C. cceru - 
leus. This grass is plentiful on some of our Highland hills, having 
a bare stem of 9 inches to a foot, topped with a short, oval, bluish- 
purple raceme, and producing a little herbage, which may occasion¬ 
ally take the edge off the teeth of a hungry sheep—otherwise, it is 
not of the least value to farmers. 


FIBROUS-ROOTED, TALL, OAT-LIKE, SOFT-GRASS 

(Arrhenatherum avenaceum, of the tribe Avenacece ). 

Known also as A vena elatior and HoIgus avenaceus . Panicle 
large, loose, spreading, and leaning slightly to one side; spikelets of 
two florets on long footstalks; lowest floret barren or male only, 
with a veTy long awn arising from a little below the middle of the 
pale; upper floret perfect, with a short awn from immediately 
behind the summit; both florets hairy at the base ; glumes two, 
and very unequal; root fibrous, slightly inclining to bulbous, and 
perennial. 

This grass is cultivated in France to a greater extent than any 
other kind whatever, from which cause it is sometimes popularly 
known under the name of “ French ryegrass.” The culms have an 
average height of from 3 to 4 feet, with long flat leaves of a vivid- 
green colour. Although rather late in flowering—blooming towards 
the end of June and onwards—it produces an early and very plenti¬ 
ful supply of herbage in the spring months through its abundant 
root-leaves, and reproduces itself also very rapidly after being 
eaten or cut down, being one of the fastest growers of all our 
grasses. It has not been as yet much cultivated in this country, 
and consequently its agricultural merits are but little known; on 
the Continent, however, it is in some parts much cultivated, and is 
said to be eaten freely, or even greedily, by all kinds of cattle. See¬ 
ing that such is the case, it is very probable that, if farmers would 
make certain to sow only the seeds of the true fibrous-rooted species, 
the tali oat-grass would be found eminently qualified to sow either 
for hay crops or pasturage in any course of rotation usual in alter¬ 
nate husbandry. 
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The seeds presently rate at about 7d. to 8d: per lb. It is evident, 
however, that they might be had cheaper; and if a demand to any 
extent was springing up, they would doubtless soon become so. 

The other species, Arrhenatherum bulbosum —bulbous-rooted oat¬ 
like soft-grass—is much more common than the preceding in most 
parts of this country, being found frequently growing on soils of a 
lightish nature by the hedge-sides of pasture and corn fields. Its root 
is formed of a series of small tubers or bulbs (sometimes as large as 
small marbles), but slightly attached to one another; and from the 
great tenacity of life which these tubers possess, this species is con¬ 
sidered, and justly so; a most troublesome weed in cultivated arable 
land, and is with great difficulty got rid of: it is known to farmers 
in some places under the name of knot-grass. The herbage of this 
species is of coarser quality, and is not relished by cattle, not being 
eaten by them so long as any better herbage is to be had. 

HARDISH FESCUE GRASS 

{Festuca durinscula , of the tribe Festucacece). 

Panicle erect, the upper part racemed, the lower branched, and 
spreading mostly to one side; stem under the panicle round and 
smooth; florets or seeds terminating in a point or short awn; 
leaves of the stem broader and more flattened than the root-leaves, 
which are long, narrow, and compressed, or wire-shaped, and ever¬ 
green ; root perennial, fibrous, but very slightly creeping, and 
occasionally throwing out lateral shoots. 

This is one of the best of our native grasses for general usefulness. 
Upon good land it grows to a height of from 18 inches to 2 feet. 
Like the dogstail grass, it has a very considerable range of adapta¬ 
tion, growing and thriving well upon widely different kinds of soils, 
and is well suited particularly for soils of a light dryish nature, as it 
resists better than most grasses the withering effects of excessive 
drought and heat in summer, and also maintains much of its vitality 
and greenness during winter. On account of these properties, and of 
its fine herbage, it is specially fitted as a main ingredient for laying 
down gentlemen’s parks, lawns, and ornamental sheep and deer 
walks, these animals, besides, showing a high relish for this grass. 
It ought, however, never to be a prominent member in any mixture 
of seeds for pasture upon good arable land which is to be grazed 
principally by the larger cattle, as it is much inferior in productive¬ 
ness and nutritiousness to most of the other pasture-grasses previ¬ 
ously handled. This species matures its seeds about the middle of 
July, or sometimes rather later, and yields double the amount of 
nutriment when cut at the time of flowering than it does when the 
seeds are ripe. Good seeds average about 12 lb. weight per bushel, 
and sell presently at about 6d. per lb. 

A number of grass plants peculiar to the Festuca family are 
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placed in tlie works of the older botanists as distinct species, such 
as F. rubra , F. arenaria, F. glabra, and F. cambrica, &c., but these 
aTe now all looked upon as varieties more or less wide of the hardish 
fescue. These varieties are distinguished chiefly by their creeping 
habit of root, and are found the most frequently upon light sands 
near the sea-coast: they are not suitable for cultivation except upon 
very light dry lands, where the fibrous-rooted grasses do not thrive. 
The best of them is the F. dur. rubra , purple or creeping hard 
fescue, which is a tall robust-growing variety, with the stem-foliage 
and also root-leaves broader and flatter than in the normal plant, 
and of a reddish-purple tint: its roots are powerfully creeping, 
throwing out lateral shoots; and it is very useful for sowing upon 
and consolidating drifting sands which have been brought under 
cultivation. The seeds of this variety usually rate a trifle higher 
than those of the common species. 

sheep’s fescue grass 
(Festuca ovina , of the tribe Festucctcece). 

Panicle short, contracted, and one-sided; spikelets of five or six 
florets, with very short awns; stem erect, quadrangular immediately 
under the panicle, and more or less roughish; root-leaves numerous 
and very narrow, rough and rigid, much curved, and of a rounded 
shape, and grow in small tufts; root perennial and fibrous. 

This dwarfish grass grows naturally on rather dry soils, having a 
height in the culms of from 4 to 12 inches. It forms the greater 
part of the herbage upon many of the best sheep-pasture grounds in 
the Highlands, being in a special degree the favourite food of sheep; 
indeed, it is said that sheep have no relish for hill-pastures and 
heaths upon which this grass does not exist. The smallness of its 
produce renders it entirely unfit for hay crops; the F. ovina being 
much inferior in bnlk, and also in nutritiousness, to the other agri¬ 
cultural fescues. Probably, however, from its very fine herbage 
adapting itself to the thorough reducing process of sheep’s mastica¬ 
tion, the F. ovina may yield up to them a greater amount of 
aliment than some of the more nutritious but larger and coarser 
grasses. The sheep’s fescue has a very high altitude of growth, 
being found frequently at an elevation of 3000 to 4000 feet above 
the level of the sea, and is peculiarly adapted for sheep pasturage on 
all upland, heathy, or other soils, except when such is of a wet 
character. It might seem from the fineness of its herbage to be 
suitable for sowing down lawns, bowling-greens, &c., but it is dis¬ 
qualified for such purpose through its tufted habit of growth, and 
the difficulty experienced in shaving it close, so as to form a smooth 
regular surface. This species flowers about the middle of June and 
onwards, and ripens its seeds from the middle till end of July. The 
seeds rate at from 6d. to Sd. per lb. 
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There are many varieties of the sheep’s fescue, and a few of these 
are treated by some botanists as distinct species. The following 
two are the principal ones, as being entitled to much notice from 
their agricultural or other merits:— 

F. ovina , var. hordeiformis —barley-like fescue. The chief pro¬ 
perty of this variety is its earliness of growth; excelling in this re¬ 
spect the hardish fescues, and affording a very early bite to sheep. 
It comes into blossom about the end of May or early in June. The 
herbage is very fine, tender, and succulent; and the awns of the 
florets are long and barley-like—hence the name. The culms of 
this variety are longer and more uniform in thickness, and are suited 
for the manufacture of some of the finer kinds of straw-plait. 

F. ovina , var. augusti/olia , the F, tenuifolia of some botanists— 
fine-leaved fescue. This is a delicate variety, with much longer and 
more narrow slender leaves, and is also of a less tufted habit. It is 
not a frequent grass throughout Britain, but is common in some 
parts of our Highlands; and it abounds along with the normal 
sheep’s fescue in many of the dry pastures of France. Although of 
comparatively little or no importance in the alternate cropping cul¬ 
ture of land, it is well suited for forming a fine close short sward of 
grass in pleasure-grounds and suchlike. 

The F. ovina and its varieties bear a resemblance more or less to 
the hardish fescues, but differ from them in being of smaller size and 
of a somewhat tufted habit, in the upper part of the stem being 
rough and angular , and in the root being always purely fibrous' 

The reader will recollect what was previously mentioned of seve¬ 
ral large-growing species with broad root-leaves , formerly included 
in the genus Festuca , having been now placed underand constituted 
a new family—viz., Bucetum ; so that now, besides the F. duriuscula 
and F. ovina , there are only other two distinct species native to 
Britain—viz., F. bromoides and F. uniglumis . The Festuca brom - 
oides , barren fescue grass (placed by Lindley as Vidpia bromoides, 
and is the same plant also as the F. myurus and F. pseudo-myurus 
of Hooker, &c., which ‘are only varieties of it), is a very common 
annual fibrous-rooted plant in Scotland and elsewhere, and the 
Ayrshire seedsmen and seed-raisers are much troubled in getting 
its seeds cleaned out froni amongst the ryegrass. Its seeds are 
known in popular phraseology as “ hairgrass,” evidently derived 
from the hairliJce appearance of the seeds with their very long slenr 
der awns , but the grass itself has no connection with the Aira 
family. When growing on thin dry soils and situations, the barren 
fescue is found from 2 to 6 inches in height, of a rigid make, and 
soon becomes parched; but on good cultivated land it grows to the 
height of 2 feet or more, of a graceful slender figure, with the pan¬ 
icle more luxuriant and gently drooping to one side. It is very 
worthless as a hay grass, and completely so, from its strict annual 
nature, for pasturage purposes; still, owing to its annual growth. 
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and also in that it has short fibrous roots which do not exhaust the 
soil, it does not by much deserve the excessive bad name which it 
gets as a weed; it is not nearly such an injurious plant the seeds 
of which, to sow as are the crowfoots or “ crawtae,” the creeping 
wheat-grass or “ couch,” or even the Yorkshire fog, or some species 
of the Bromi (“ goose grasses ”). 

The remaining species, F. uniglumis , very much resembles the 
barren fescue, and is equally worthless as an agricultural grass. It 
is distinguished, as its name imports, by the almost total suppres¬ 
sion of the lower glume . Though found in the south of England 
and Ireland, it is rarely, if ever, to be seen in Scotland. 

These last two species are the only ones which can be classed as 
weeds in the large family of the fescues—both broad-leaved and 
fine-leaved—the Eestuca genus ranking as the most valuable of all 
the grasses for hay and pasture purposes. 

SLEXDER OR RYEGRASS-LIKE FESCUE GRASS 
(j Festuca loliacea, of the tribe Festucacce). 

Inflorescence spiked; spikelets of an acute oval form, on short 
footstalks, and of six to nine awnless florets; calyx always of two 
unequal smooth acute glumes ; outer pale of floret five-ribbed; 
ligule very short and slightly decurrent. 

This broad-root-leaved fescue is a native naturally of moist rich 
meadows. Its culms grow to about 2 feet in height, and its root is 
strictly perennial, fibrous, but sometimes slightly creeping. This 
species differs from the meadow fescue in having its inflorescence 
spiked , as in the ryegrass, and in a greater love for marshy or wet 
soils, but otherwise much resembles it in habit of growth and bulk 
of produce. Although the rvegrass-like fescue is more particularly 
adapted for sowing on good meadow-land, to be kept under irriga¬ 
tion as a hay grass, it also makes a good permanent pasture-grass 
for fertile, rather moist soils, superior to the ryegrass ; but its culti¬ 
vation is somewhat hindered through the difficulty of procuring 
sufficient supplies of seeds—the true F. loliacea producing but a 
small quantity of matured seeds, from which circumstance, and its 
general appearance and habits, it is considered a hybrid betwixt the 
meadow fescue and the floating sweet meadow-grass. There are 
several intermediate varieties, however, between it and the meadow 
fescue, with the spikelets on short branches at the base of the spike, 
which varieties are about equal in value, and more prolific in seed, 
and these are the sorts usually sold by seedsmen. Some of the 
varieties of this species are common on the best grazing pastures in 
parts of Belgium and of the Low Countries. The F. loliacea flowers 
during the month of July, and contains most nutritive matter at 
the time of flowering. It bears occasionally a considerable resem- 
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blance to the common ryegrass, but differs from it in its greater 
abundance of root-leaves, in the spikelets having short foot-stalks , 
and its calyx always consisting of two glumes ; it possesses, besides, 
a more perennial habit, improving in proportion to its age, which 
is exactly the reverse of the ryegrass. The F. loliaceci is not gene¬ 
rally quoted in seed-lists; the price of its seeds may be given as 
from Is. to Is. 3d. per lb. 


TALL FERTILE FESCUE GRASS 
(Festuca elatior , of the tribe Festucacece), 

Panicle very large and compound ; florets sometimes, but rarely, 
furnished with a very short rough awn from immediately behind 
the summit; summit of floret or seed membraneous, and the florets 
have a streak of red round the edges; stem smooth and striated 
and very leafy, growing in height from 3 to 4 feet or more ; root 
perennial, fibrous. 

This plant may be considered the original of the broad-leaved 
fescues. It is found growing frequently upon rich muddy clay 
ground along river-sides, sending its roots deep into the soil, and 
which have a slightly weeping habit. The panicle is a foot or more 
in length, widely spreading, and drooping to one side ; in all other 
respects it is the same as the meadow fescue, but nearly double the 
size in all its parts. The writer has had several opportunities of 
seeing this grass (F. elatior) grown for hay, and upon the whole 
considers it to rank about first of the superior grasses in yielding a 
large bulk, equalling, if not excelling, even the cocksfoot, especially 
so when grown upon rather wet, deep, clayish soils, or even on a 
lighter medium soil incumbent upon clay. When grown for hay it 
ought to be mown early, just when coming into flower, as it not 
only contains more nutriment at that period of its growth, but also 
because it becomes rather coarse and reedy when allowed to stand 
till ripe. The tall fescue has been kept in the background and 
neglected on account of its somewhat coarse appearance, but it is 
freely eaten and relished by cattle either green or diy, and if mown 
as directed, would very amply repay in the hay crop, and also as 
pasture, upon all fertile medium clayish soils. To cultivate this 
grass under a similar system with the Italian ryegrass, it ought, and 
probably would, return an immense bulk: being rather a late 
grower, it would come in for cutting just about the time when the 
productive powers of the Italian were exhausted. The F. elatior 
flowers from the beginning till the middle of July, and ripens a pro¬ 
fusion of seed in the early part of August. The seeds rate presently 
at about 9cL per lb. by retail; but if done on a larger scale, they 
could be preserved so as to sell at a much less figure, and yield at 
same time a handsome profit to the raiser. 
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The following three species fall now to be shortly noticed, and 
which will finish the important family of the fescue grasses:— 
Festuca gigantea , formerly placed by Linnseus, Hooker, and 
others, as Bromus giganteus —tall bearded or giant fescue grass. 
This prolific species is now classed in the same family as the broad¬ 
leaved fescues. It is easily known from the tall fescue by its long 
beard or awn, which is much longer than the palea, and arises from 
behind the summit, and also by its leaves being much broader and 
of a very dark green. One distinctly-marked distinguishing cha¬ 
racter of it from that of the Bromus genus, is its ligule being very 
short, decurrent, of a reddish-brown colour, and embracing the stem 
more on one side than the other. It has, however, the peculiar 
mark of the brome grasses in a much greater degree than the other 
broad-leaved fescues— viz., in the summit of the outer pale being 
cleft into two points, whereas the summits are only slightly mem¬ 
braneous or ragged in the others. It is probably a cross betwixt 
the tall fescue and some one of the wood-growing species of the 
Bro?ni. The root of the giant fescue is fibrous and perennial, and 
its culms grow to a height of 3 to 4 feet, or sometimes more. Its 
natural habitats are in woods or other damp shady places, but it is 
found to grow well enough and thrive when cultivated in open 
fields; and though seemingly not much relished by cattle in agrow¬ 
ing state, it is readily eaten by them when cut and made into hay. 
It would yield a very large bulk, and possibly might become more 
palatable if for some time under culture, and it is well worthy the 
attention of cultivators. 

Festuca ccdamaria —wood-reed fescue, but which is now placed 
in the genus Poa as P. sylvatica —wood-reed meadow-grass. This 
species is of rather rare occurrence in this country. Unlike the 
preceding, it seems to be much relished by both cows and horses, 
as it is greedily eaten by them when found. It very probably pos¬ 
sesses good properties enough entitling it to a share of cultivation, 
but its culture is much hindered through the difficulty of procuring 
its seeds in any quantity; however, its seeds are now offered in 
foreign lists, and, if they may be depended upon as genuine, can 
presently be had at about 9d. per pound. 

The species F. heteraphylla —various-leaved fescue grass—is a 
native of France, although now nearly fifty years since first intro¬ 
duced into Britain. This species is extensively cultivated for hay 
in some parts of the Continent, yielding a large bulk to the first 
cut, but its aftermath is said to be very inconsiderable. The root- 
leaves are long, narrow, and dark green, whilst its stem-leaves 
are broad and of a much lighter green: the root is fibrous and 
perennial; and its flowering culms, which are very numerous, 
grow to a height of from 3 to 5 feet. Price of its seeds, from 9d, 
per pound. 
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WOOD MEADOW-GRASS 

(Foa nemoralis, of the tribe Poacece). 

Panicle spreading, and slightly drooping to one side; florets 
webbed or downy— i. e., hairy at their base; outer pale of floret 
five-ribbed; the uppermost sheath usually not so long—never longer 
than its leaf—and crowned with a very short obtuse ligule, or even 
merely the semblance of a ligule. 

This species is not a frequent grass throughout Scotland, although 
common in certain localities, and, as its name implies, is found in its 
natural state only in shady places or woods of rich soil. The root 
is perennial, fibrous, but slightly creeping, particularly if growing 
in light soil; the culms are erect and slender, and grow from 18 
inches to 2 feet high ; and the whole plant is of a light green colour. 
The P. nemoralis ranks amongst the superior permanent pasture 
grasses, producing a considerable quantity of fine, succulent, and 
nutritive herbage, which cattle of all sorts are remarkably fond of. 
It is in a specifi manner well adapted for sowing down pleasure- 
grounds and other places where the land is much shaded by trees, 
thriving not only well in such situations, but forming a close sward 
where few of the other fine grasses can exist; nevertheless, it pro¬ 
spers also well enough when grown in open exposed situations, and 
even so although the soil may be rather light and inferior. It is 
rather a slow grower, particularly in the after-grass, but has a very 
regular, close habit of growth, choking and killing annual weeds in 
a marked manner better than most other grasses. This species 
blooms about the third week in June, and ripens its seeds towards 
the end of July. The average price of the seeds, about Is. per pound, 
or rather less. 

A frequent variety of the above—the P. nem., var. augustifolia — 
has the panicle more erect, the leaves longer and narrower, the top- 
joint of the stem near to the panicle, and the spikelets of only two 
florets. 


FLOATING GLYCERIA, OR FLOATING SWEET MEADOW-GRASS 

(Glyceria fluitans , now usually called Foa fluitans, of the tribe Poacece). 

Panicle very long and slender, sometimes only slightly branched 
at the base, but usually branched till near the very end; spikelets 
long and linear, of seven to ten florets, the florets variegated at the 
summit with a streak of silvery white; florets not webbed; outer 
pale of floret seven-ribbed. 

This aquatic species grows wild on almost all alluvial marshes and 
wet meadows, and is very common in and by the sides of ditches of 
running water. Its root is perennial and creeping. The stems are 
much sheathed—the sheaths overlapping one another—and both 
stems and sheaths are of a flatfish-oval shape; the leaves being 



278 COMPARATIVE VALUE OF THE DIFFERENT GRASSES. 

broad and very long, and of a dull green. The stem is decumbent 
near the root, oblique in the middle; the foliage floating on the 
surface of the water when that is present, and nearly erect in the 
upper part. The herbage of this grass is very rich in saccharine 
matter; and it is much sought after and eaten with avidity by cows. 
Being fond of an abundant supply of water, it is admirably adapted 
for all regularly irrigated meadows, and will yield also a consider¬ 
able produce on pasture on common wet soils. Its seeds are much 
eaten by birds, and are very nutritious. In some parts of the Con¬ 
tinent they are occasionally ground into flour in seasons of scarcity, 
and make bread little inferior to that made from wheat. This 
species flowers from the end of June and onwards, ripens its seeds 
irregularly, and they are easily shaken off when ripe from the be¬ 
ginning till middle of August; and the seeds rate at about Is. per 
pound, sometimes less. The varieties of the spiked or slender fes¬ 
cue bear occasionally a resemblance to the Poafluitans. 

Another water species formerly included in the now extinct genus 
Glyceria, is the Poa aquatica —reed or water sweet meadow-grass. 
This reedy species grows to great size, with large foliage and power- 
fully-creeping roots; but from its habits it is of little or no use for 
common farming hay purposes. 

SWEET-SCENTED VERNAL OR SPRING GRASS 
(A nthoxardhum odoratum, of the tribe A Tithoxantkacece). 

Inflorescence simple panicled; panicle close, appearing as if 
spiked, erect, about an inch and a half more or less in length, and 
of a long ovate form; spikelets about four or five together upon 
very short branches of one floret each ; floret of two palese of equal 
size, of a brownish colour, and hairy, and both furnished with awns 
of unequal lengths; root fibrous, and very perennial. 

The genus Anthomnthum forms a tribe by itself. 

This is the earliest of all the grasses, and is also one of the most 
enduring or strictly permanent The culms on good pasture-land 
grow to about 9 inches or a foot in length; but on deep rich moist 
soils, where only this grass reaches perfection, they attain a height 
of 18 inches or more. It produces comparatively only a small bulk 
of herbage; the root-leaves being of medium length, flat, and acute, 
of a light green colour, and more or less hairy on both surfaces. 
Its culms are of little value, as they are seldom eaten, and even its 
root-leaves, although eaten in pasture along with other herbage, 
especially by sheep, seem to be by no means so much relished as 
those of the majority of pasture-grasses ; still, as it is one of those 
few grasses which abound in bitter extractive , and also on account 
of its very early growth, it ought always to occupy the place of a 
minor ingredient in any mixture intended for permanent pasture. 
The after-grass of this species, unlike most of the superior pasture- 
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grasses, is found to contain more nourishment than the first cut or 
flowering crop. The A. odoratum is the only species native to Britain. 
It blooms from the middle of May, and ripens its seeds from middle 
till end of June. It is most abundant in nutritive matter when the 
seeds are ripe. The seeds, which generally have the brown hairy 
pales adhering to them, range in different seasons from Is. 6d. to 
2s. per pound. 

One or two foreign species of this unogenericai plant have been 
introduced, but they are not of any agricultural value. 

YELLOW OR GOLDEN OAT-GRASS 
{Trisetum flavescens, of the tribe A venaceoz). 

Still more generally known and sold under the name Avena 
Jlavescens . Panicle erect, spreading, much branched—the lower 
branches arising from the rachis mostly in fives, and of a yellowish 
green, changing to a beautiful golden yellow when ripe; spikelets 
small and numerous, usually of three-awned florets, the outer pale 
of floret tinged with light green, bifid; awn longer than the pale, 
and becoming bent or angle-shaped when dry; leaves and sheaths 
hairy; ligule very short and obtuse. 

This species is one of the most useful of the formerly large 
genus .Arena, and is noted from all the other native species by the 
smallness of its seeds. The root is perennial, fibrous, but having a 
very slightly creeping habit; and the culms, which are smooth and ' 
polished, grow to a height of 1 to 2 feet. It yields a consider¬ 
able produce of Jine herbage , if growing in mixture with other 
grasses. It is naturally of high altitude, and is found to thrive 
best on dry and specially calcareous soils. It contains in its nutri¬ 
tive elements a large proportion of bitter extract , and can be re¬ 
commended as a minor ingredient in the herbage of all pasture- 
land, especially if the land be of high elevation, and the herbage to 
be grazed chiefly by sheep. It comes into flower about the begin¬ 
ning of July, ripens its seeds from the beginning till middle of. 
August, and contains rather more nutritive matter if taken when in 
flower than it does when the seeds are ripe. Genuine unmixed 
seeds of the golden oat-grass cannot usually be had under 2s. 
per lb. The seeds of Air a Jlaxuosa , noticed farther on, much 
resemble those of Trisetum jlavescens , and the former may be, and 
possibly are, sometimes substituted and sold as the latter. Other 
two species of the genus Trisetum , the T. pratense (meadow oat- 
grass), and T. pubescens (downy oat-grass), have veiy little agri¬ 
cultural value. They are known from T. jlojoescens by their 
spikelets being fewer and much larger , and the ligule being long 
and pointed. They are found most frequently growing on rocky 
ground and dry heaths, occasionally also in meadows, but giving a 
preference always to calcareous soils. 
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The genus Avena, or oatlike grasses, formerly included a vast 
number of species, both native and foreign, most of which are now 
assigned by modem botanists to other genera. The only two 
native species now left in the family are the A, strigosa —British 
pointed oat (called also Danthonia strigosa), and the A. fatua — 
wild oat: both of these very much resemble each other, as well as 
the common cultivated oat (A. sativa), and are troublesome weeds 
to the farmer. The outer pale of the floret in A. fatua is very 
hairy , with, four ribs on each side, and the florets are much shorter 
than the glumes ; whilst in A. strigosa the florets are as long as 
the glumes, and the panicle inclines to one side. 

The genus Aira } or hair-grasses, also ranges under the tribe 
Avenacece. Modern botanists have likewise much reduced this 
family in numbers, it comprising now only six native species, which 
are all more or less of little value in an agricultural sense, and 
some of them only worthless annual or injurious weeds. The 
A. ccespitosa— tufted hair-grass, star-grass, or hassock-grass—is 
the most common, and has a most unsightly appearance in pas¬ 
tures, growing in large tufts or, “hussocks.” It prefers soils of 
a moist clayey nature, and is frequent in some parts, growing in 
the ridge-furrows of undrained or wet pasture - fields. Its her¬ 
bage is very harsh , and never eaten by cattle except when they are 
forced to it through want. It is only serviceable as a cover for 
game— vermin on only too many farms; and the sooner A. ccespitosa 
is rooted out of a farm the better. A variety of this species, A. ccespi¬ 
tosa lutescens (yellowish hair-grass), was introduced from the Low 
Countries by Mr Lawson of Edinburgh some years ago. It is 
much earlier and of dwarfer growth, has less tendency to form 
tufts, and its herbage is also more tender and agreeable to cattle. 
The seeds of this variety can now be had for about 9d. per lb. 

The A. flexuosa (wavy mountain hair-grass) is plentiful on 
some of our Scotch hills, producing a little herbage, which is eaten 
by sheep; but it cannot be much recommended for cultivation, 
•except, perhaps, in small proportion for moorish soils. Its seeds 
can be had from 6cL per lb. 


[To be continued .] 
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EXPERIMENTS ON FEEDING- TWO KINDS OF LEICESTERS. 

By John M'Laren, Rossie Priory, Inchture. 

[Premium—£10.] 

At the discussion in Edinburgh as to the advisability of having 
two classes of the Leicester sheep at shows of the Highland and 
Agricultural Society of Scotland, a question was raised as to which 
of the lands of Leicesfcers, the White or Border, or the Blue or 
English, was the most profitable. In other words, was it ever as¬ 
certained by actual experiment whether, as stated, more sheep of 
small-boned and finer kind could be kept on the same amount of 
food than could be of the larger kind; and whether the small, although 
when sold not worth so much as the large, the proportion as to profit 
might be more evenly balanced, as per acre of land, than the selling 
prices of each seemed at first to warrant ? Lord Kinnaird then pro¬ 
posed to undertake a set of experiments to try this. The following 
report is the result of this trial:— 

After due consideration as to the bestrmeans of carrying out this 
experiment fully and fairly, and on a good foundation,' his lordship 
put himself into communication with Mr Sandy of Home Pierre- 
point as to the English Leicesters, and with Mr Usher, Stodrigg, as 
to the Border Leicesters. We were very much indebted to those 
gentlemen for the trouble they took in furnishing us with their 
advice and assistance in getting the best specimens of both kinds 
of Leicesters. Having determined to carry on the trial from the time 
they were lambs, Mr Sandy procured for us ten wether lambs from 
Colonel Inge near Tamworth, and Mr Usher also got for us ten 
wether lambs from Mr Hardie near Kelso. Although the experi¬ 
ment rests mainly between the above two lots, still Lord Kinnaird 
wished it somewhat more extensive, and ten wether lambs were 
selected from our own Leicester flock, and also ten wether lambs 
from our flock of grey-faced Cotswolds. This, though adding to 
the expense, also added to the experience, and gave nearly full work 
to the person in charge of all the weighings and measurements- of 
food, &e. The experiment commenced on the 26th of August, by 
dividing a piece of rich old pasture into four equal pieces, further 
divisions being made by means of iron feeding-hurdles, moved four 
or five times a-day, according as required.’ We thus found out 
what quantity of grass alone each of the lots consumed in four 
weeks; all the sheep were weighed at the commencement of experi¬ 
ment, and every four weeks afterwards. The ground thus pastured 
by each lot was then allowed them for exercise during the winter 
months of the trial. I may here mention that the necessary con¬ 
finement of the sheep occasioned us much trouble, owing to their 
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feet becoming sore, which, was increased by a very wet season. This 
sometimes made a very great difference in the progress of all the 
lots; still, as they shared alike, it only made the value of all the 
sheep rather less at the end, so it could not interfere much with the 
results of the experiment. 

The second four weeks they had cut clover weighed out to them 
in troughs, along with oats, cake, and Indian corn ; of the artificial 
substances we regulated the supply to each lot as the animals would 
eat, thus leaving the more bulky portions of the food—as grass, clover, 
turnips, &c.—to test the qualities of the different kinds of sheep. 

The third four weeks all the lots had turnips cut in troughs, 
along with hay, chaff, and oats, cake, and meal, as formerly; they 
had turnips and mangolds for eight months, when they returned to 
clover for part of the eleventh month, and on grass all the twelfth, 
in the s am e manner as the first month, with the addition of oilcake. 
During the trial they were carefully washed and shorn, and the wool 
of each sheep weighed, marked, and each lot kept separately. It 
was all sold at the same price, but the merchant said that the wool 
of the Border Leicesters, in the present markets, was of most value 
for his purpose, the grey-faced next, and the other Leicesters 
about equal. In the following tables we shall confine ourselves to 
each lot, as the particulars of each sheep for a year would only 
make a multiplicity of figures; and we think it quite sufficient for 
the purpose of the trial to show the weight at the commencement 
of experiment on 26th August, and the weight at the end, on the 
25th of August following, Song with the weight of wool and price ; 
also the price of the sheep when sold, as against so much grass, 
turnips, mangolds, hay, corn, and cake consumed. Before doing 
so, however, we shall give the particulars of each lot. 

No. 1 consisted of ten wether lambs from the flock of Colonel 
Inge, selected for this experiment by Mr Sandy. They were very 
early lambs, seemingly, and had been accustomed to artificial food 
before we got them. In fairness we had to allow them a fortnight's 
rest before commencing; they were, however, all sound. After being 
weighed they were put on their piece of grass on the 26th of August, 
their average weight at that time being 86^ lb. After the first 
month they did very well, but, owing to causes previously stated, 
the average gain on each weighing varied or ranged from 4 to nearly 
13 lb. each sheep. The first month we had to put out one, on ac¬ 
count of an unfortunate accident by which it got a broken leg; and, 
to make the lots equal, we also cast one from each of the others, 
thus reducing the number to nine, which number we carried through 
all the trial; but some, as previously stated, were from lameness and 
other causes not sound and well enough to afford a fair criterion of 
progress. We think, therefore, the best plan is to give the average 
weight of each sheep in the several lots at the commencement and end, 
thus making it immaterial whether ten or seven sheep were in the lot. 
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The average weight of ten sheep on 26th August was 86.5 lb.; 
the average weight of seven sheep on the 26th of August following 
was 156.2 lb.; gain in live weight, 69.7 lb.; weight of wool of nine 
sheep, 68 lb. 4 oz., which sold for £6, 5s. 1 Jd. The seven sheep 
were sold for £20. We may here mention that the sheep of this 
and the other lots were equally divided—one part sold in Edinburgh, 
and the other in Liverpool. Total for sheep and wool, £26, 5s. l£d. 
The annexed tables will show the amount of food consumed by this 
lot during the trial 

No. 2 was composed of ten wether lambs, from the flock of Mr 
Robert Hardie, Hariotfield, near Kelso, selected for the purpose by 
Mr Usher, Stodrigg. They also were allowed about the same time 
as the previous lot before commencing the trial. This lot had also 
been accustomed to trough-feeding before, and were a nice lot of 
lambs; one of them died the first month of the trial, leaving*nine 
to be carried on. They seemed to resist the influence of the confine¬ 
ment and bad weather better than their finer-bred opponents; but 
even their average gain per four weeks varied from nearly 5 to 15 
lb. each. This was owing to the causes before stated. The average 
weight of the ten sheep on the 26th of Angust was 90 lb. On the 
25th of August following, their average weight was 178.4 lb.; total 
gain (live weight), 88.4 lb. The weight of wool of nine sheep was 
69 lb. 13 oz., which sold for £6, 8s. OJd, The seven sheep of this 
lot sold for £22, 5s., making a total for sheep and wool of 
£28, 13s. 0|d. The tables also give the amount of food consumed 
by this lot during the trial. 

No. 3 consisted of ten wether lambs bred by Lord Kinnaird from 
his Leicester flock; and here we may remark that we have almost 
always used the small-boned blue-faced Leicester, our rams being 
obtained from Messrs Burgess, Stone, Sandy, &c.; and our lambs 
were evidently at least six weeks younger than those of the preced¬ 
ing lots. They also laboured under the disadvantage of not having 
been accustomed to trough-feeding, for the most part having been 
newly taken off their mothers and confined for the trial; and, as a 
natural consequence, for the first two months they rather decreased 
than increased in weight. After that, however, they improved veiy 
rapidly, although, as in all the other lots, their improvement varied 
very much, as from 3 to 13 lb. each sheep. The average weight of 
the ten sheep on the 26th of August was 78.8 lb. per sheep, and at 
.the end of experiment in August following, 149 lb.; the total gain, 
live weight, was thus 71.2 lb. each. The weight of wool of nine 
sheep was 62 lb. 2 oz., and sold for £5, 14s. Seven sheep of this 
lot sold for £19,5s. Total for sheep and wool, £24, 3 9s. The food 
consumed will be fotmd in the tables. 

No 4 consisted of ten wether lambs, bred by Lord Kinnaird out 
of his flock of grey-faced Ootswolds; and we here take an oppor¬ 
tunity of stating our high opinion of this class of sheep—wool, 

TRANS.— JULY 1864. X 
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mutton, and quality being largely combined. We are only soriy 
that we cannot give the real result of the trial of this lot, as in the 
month of February, during the trial, two of the best of the lot were 
found dead in one morning. They were replaced by others out of 
the flock, which however were not so heavy at the time, and they 
had the further disadvantage of not being accustomed to the con¬ 
finement. The average gain in this lot was large, varying from 7 
to 18 lb. each per four weeks. They did remarkably well after 
this. The average weight of ten sheep on the 26th of August was 
95.1 lb., and the average weight of seven sheep on the 25th of August 
following was 180.5 lb.; total gain, live weight, was 85.4 lb. The 
weight of wool of nine sheep was 81 lb. 10 o z. t which sold for 
£7, 9s. 84 Seven sheep sold for £23, 12s. 6d. Total for sheep 
and wool, £31, 2s. 24 The particulars of food consumed are fur¬ 
nished in the tables. 


Prices of Food used during Experiment. 


Kind of Food. 

. 

Colonel Inge. 

Mr Hardie. 

Lord Kinnaird’s 
Leicesters. 

Lord Kinnaird’s 
Grey-faced. 

Grass Pasture, . 

£3 

13 

3 

£3 

17 

H 

£3 

11 

81 

£3 

15, 

101 

Clover, Cut, 

5 

2 

0 

5 

6 

H 

4 

5 

6 

5 

15 

1 

Tomips, * 

6 

3 

9 

6 

19 

31 

5 

17 

101 

7 

6 

If 

Mangolds,. . 

1 

0 

51 

1 

1 

2 

1 

0 

31 

1 

4 

91 

Hay, . . 

1 

10 

21 

1 

15 

3 

1 

9 

31 

1 

17 

81 

Indian Com, 

0 

13 

11 

0 

IS 

ii 

0 

13 

11 

0 

13 

11 

Oil-Cake, . 

7 

5 

10 

8 

2 

8f 

6 

1 

1 

7 

18 

n 

Oats, 

3 

15 


3 

15 

Si 

a 

15 

5* 

3 

15 

H 

Total, . 

i 

£29 

4 11 

31 11 

n 

26 15 

2 

32 

7 

71 


Average Cost of Feeding each Sheep , Mine to each Lot. 


Colonel Inge, . 

Mr Hardie, 

Lord Kinnaird’s Leicesters, 
Lord Kinnaird’s Cotswolds, 


£3 5 0 nearly. 
3 10 2 

2 10 5* 

3 11 11* 


Average Value of each Sheep . 

Colonel Inge, . . - 

Mr Hardie, . 

Lord Kinnaird’s Leicesters, 

Lord Kinnaird’s Cotswolds, . 


£3 15 0 
4 1 10* 

3 11 3* 

4 8 10* 





Food Consumed, Weight and Prioe of Wool , Weight and Price of SJveep, dec. 
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Although the second table has little connection, if any, with the 
main point aimed at—the present trial not being conducted for profit 
merely, but more to test weights attained, and consumpt of food re¬ 
quired to obtain these—still, putting a money-value on this food 
may help to bring out results more clearly. It is therefore assumed 
that the prices are alike for each lot, and as near the actual prices 
of the different articles at the time of the trial—say, pasture-grass 
at £3 per acre; clover at 3d. per stone, making the proportion of 
one-third hay at 9d. p'er stone; turnips at 8s. per ton; mangolds 
at 12s. per ton; Indian com at £8 per ton; oilcake at £11 per ton; 
oats at 22s. per quarter, 40 lb. per busheL 
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PROCEEDINGS IN THE LABORATORY. 


By Thomas Anderson, M.D., Professor of Chemistry in the University 
of Glasgow, and Chemist to the Society. 

ON THE COMPOSITION OP THE POTATO PLANT, AND THE EFFECT OF DIF¬ 
FERENT MANURES ON THE AMOUNT AND QUALITY OF ITS PRODUCE. 

Part II. 

The first paTt of this paper, which appeared in the number of 
the Transactions for July 1863, was devoted to the discussion of 
the composition of the potatoes used for the experiments, the 
manures applied to them, and the amount of the produce obtained. 
The pages which follow treat of the composition of the different 
parts of the crop, and embrace the results of a large number of very 
elaborate and laborious analyses. Without going into details, it 
may be sufficient to remind the reader, that the object of the experi¬ 
ments was twofold: 1st, To determine the relative amounts of pro¬ 
duce yielded by different varieties of potatoes when cultivated on 
different soils ; and 2d, To ascertain the effect of different manures 
on the produce. Tor the former purpose, six varieties of potatoes 
were selected, namely, Eegents, Dalmahoys, White-rocks, Flukes, 
Skerry-blues, and Orkney-reds, these being believed to be the kinds 
most extensively used in Scotland, and they were grown on three 
kinds of soil, a heavy clay, a light sandy soil, and newly reclaimed 
moss, each being manured according to the ordinary system in use 
in the district, and which experience had shown to be most suitable 
to the soil in question. To determine the effect of different man¬ 
ures on all these varieties would have required so large a number 
of experiments as to be practically unworkable, either in the field 
or the laboratory, and in following out this part of the subject, the 
experiments were restricted to two varieties, namely, Eegents and 
Dalmahoys. Even with this restriction, the amount of work proved 
much larger than was anticipated, and it was found impossible to 
carry out the analyses through all the details with the same degree 
of minuteness as had been done in the case of the seed-potatoes. 
With the latter, the analyses could be performed at leisures, but 
when the crop was examined, it was indispensable that the experi¬ 
ments should be made at once before the plants had lost water by 
evaporation, or had undergone any other change; and those who are 
familiar with such analyses will best understand how impossible it 
is to undertake more than a certain number within a given time, 
and how greatly the risk of error is increased by attempting to 
.hurry through more than can be easily accomplished. For this 
reason, it was found that one part of the original plan could not be 
carried out with the degree of completeness at first proposed. It 
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had been intended to trace the progress of the potato through five 
or six stages of its growth, as had been done with the turnip and 
wheat plants in previous years, but it was soon apparent that this 
could not be done with any prospect of success where so many 
analyses had to be made, and it became necessary to restrict the 
inquiry in this direction within much narrower limits than had 
been at first intended. The experiments in this department were 
therefore confined to the examination of the potatoes from Wool- 
met and Dargavel when ripe, and at one or two intermediate stages 
of growth, and those from Troon only when ripe. Even with this 
limitation, the inquiry proved most laborious. 

In prosecuting the subject it was also found necessary to modify 
to some extent the method of analysis of the tubers. It was in 
fact impossible to make these as complete as in the case of the seed- 
potatoes. This applies more particularly to the determination of 
starch, which is a tedious operation, requiring much care and time, 
and the consequence is that when a number of tubers are taken up 
at the same time, it is impossible to make the determination on all 
with any degree of satisfaction. In fact, where a large number of 
vegetable products are to be examined, the great object of the 
analyst must be to dry them as rapidly as possible, and then all the 
further operations must be such as can be performed on the sub¬ 
stance in the dry state. It is impossible to determine starch with 
accuracy when the substance containing it has been dried by arti- 
ficial heat, and the same observation applies to the soluble albu¬ 
minous compounds. Some of these are coagulated by heat, in the 
same manner as the white of egg is, so that those which remain 
soluble after heating afford no criterion of the quantity which exist¬ 
ed in that state before the substance was dried For this reason it 
became necessary to confine the determination as made on the fresh 
plants to the ash, organic matter, and total albuminous compounds. 
In following out the experiments, six plants selected as giving a 
fair average of the whole of each plot were carefully lifted so as to 
avoid injuring the roots or losing any of the tubers, and the whole 
despatched entire to the laboratory. Immediately on being re¬ 
ceived they were weighed entire, and the tubers, roots, and stems or 
haulms being separately weighed, the correspondence of the sum of 
these with the total weight afforded a check on the accuracy of the 
weighing. A portion of each part of the plant was weighed and 
dried, the tubers being cut into thin slices to facilitate this process, 
and the amount of water was thus ascertained. The remainder of 
the plants was also dried, and the perfectly dry matter preserved in 
stoppered bottles for further experiments. The rest of the analyses 
does not call for detailed explanation. 
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Composition op Daimahoys grown at Woolmet. 

1st ,—Dalmahoys planted 1 8th and 19 th April, and taken up on 13 th July, 
that is, when less than half grown. 


I. Table giving the Weight of Tubers, Haulms, and Hoots in Biz Dalmahoys, 
and Average for each Plant. 


Manure employed. 


No. of 
Tubers on 
6 Plants. 

No. of 
Tubers on 
each 
Plant. 

Diameter 
of Tubers. 

Weight of 6 
Plants in 
Drains. 

Average 
Weight of 
Plants in 
Grains. 

None. < 

Tubers 
Haulms 
Roots, 

60 

10 

2" to i" 

m 

7,291 

5,166 

240 

l 

Total 

... 

... 

... 

76,190 

12,697 

5 cwt. superphos- J 
phatejandBcwt.'S 
guano. I 

Tubers 

Haulms 

Hoots 

50 

8.3 

to 

n 

6,945 

8,500. 

355 

Total 

... 


... 

94,400 

i 15,800 

25 tonsfarmyard I 
manure. 

Tubers 

Haulms 

Hoots 

76 

12.6 

24" tor 

44,200 

37,740 

2,400 

7,366 

6,290 

400 

t 

Total 

... 

... 


84,340 

14,056 ' 

35 tons farmyard 
manure. 

Tubers 

Haulms 

Roots 

100 

16.6 

2" to r 

39,640 

39,750 

1,135 

6,606 

6,625 

189 

1 

Total 

... 

... 

... 

80,525 

13,420 


II. Table giving the Amount of Water, Ash, Albuminous Compounds, and other 
Organic Matters in Dalmahoy Potatoes. 


Manure. 


Water. 

Albuminous 

Compounds. 

•f 

§j 

?! 

SS 

o 

Ash. 

Nitrogen. 

i 

tS«5 
u V 

Si 

•S' 

< 

In wet 
Sub¬ 
stance. 

In Diy 
Sub¬ 
stance. 

8. None. j 

9. 5 cwt. super- j 
phosphate and 1 
3 cwt. guano. 

10. 25 tons dung ( 

11.35 tons (lung 

Tubers, 

Haulms, 

Roots, 

Tubers, 

Haulms, 

Roots, 

Tubers, 

Haulms, 

Roots, 

Tubers, 

Haulms, 

Roots, 

79.84 

89.60 

73.35 

79.15 

89.65 

73.35 

79.19 

89.69 

70.06 

81.13 

88.71 

85.25 

1.93 

3.81 
2.87 

1.81 

3.37 

3.68 

1.68 

2.37 
4.25 
1.75 
2.50 
1.50 

17.14 

4.84 

18.84 

18.22 

7.55 
15.23 
18.13 

5.96 

18.22 

16.10 

6.55 
11.88 

1.01 

.92 

3.44 

.77 

1.21 

3.73 

.86 i 

2.19 

3.16 

1.00 

2.98 

1.37 

.31 

.61 

.46 

.29 

M 

.59 

.27 

.38 

.58 

.28 

.40 

.24 

1.55 

5.96 

1.86 

1.39 

5.20 

2.23 

1.33 
3.71 

2.33 
1.43 
3.62 
1.66 

5.04 

8.88 

12.94 

3.71 

11.70 

14.04 

4.18 

19.92 

10.55 

5.32 
26.47 

9.32 
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III. Table giving the Weight of Tubers, Haulms, and Roots in Six Regent 
Potatoes, and Average for each Plant, 



IV. Table giving the Amount of Water, Albuminous Compounds, and other 
Organic Matters in Regent Potatoes. 




If 

o 

Eg 


Nitrogen. 

Water. 

n 

<8 

1! 

j* 

6 

Ash. 

In Wet 
Sub¬ 
stance. 

In Dry 
Sub¬ 
stance. 


13. Sewt.super- 
phosphate and" 


14. 25 tons dung | 
15.35 tons dung' 


Tabors, 

76.86 

2.31 

20.00 

.75 

Haulms, 

87.78 

3.19 

6.65 

2.28 

Roots, 

82.11 

1.43 

15.53 

.72 

Tubers, 

79.7* 

2.37 

17.25 

.64 

JHaulms, 

80.49 

5.12 

10.20 

4.19 

Roots, 

70.06 

4.12 

24.09 

1.73 

Tubers, 

77.96 

1.87 

19.25 

.92 

Haulms, 

88.76 

2.43 

5.89 

2.93 

Roots, 

85.52 

1.93 

11.20 

1.34 

Tubers, 

80.18 

2.50 

16.36 

,96 

Haulms, 

88.44 

3.06 | 

5.01 

3.49 

Roots, 

82.07 

2.62 

i 

14.51 

.80 



3.47 26.04 


The most interesting point brought out by these analyses is per¬ 
haps the increased number of tubers developed by thg action of 
farmyard manure. The effect is most remarkably seen in the case 
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of Daimahoys, in which the tubers produced by the large manuring 
are just 66 per cent more numerous than where no manure is ap¬ 
plied. In the Eegents the effect is less marked, but it is in the 
same direction. This observation, it must be observed, applies to 
the number of tubers only, and not to their weight, for where they 
were most numerous their average weight was generally smallest. 
Thus, for example, while the number of tubers yielded by six 
plants of Daimahoys had risen under the influence of 35 tons of 
dung from 60 to 100, the total weight of the 60 tubers was 43,750 
grains, while that of the 300 was only 39,640, or actually less than 
that of the unmanured plot. In Daimahoys there is, however, an 
increase .in the absolute weight, though it is not great. It would 
appear, then* that the effect of, the manures at this stage of the 
growth of the potato is expended in promoting the vigour of the 
crop, and in producing an increased number of tubers. As far as 
the composition of the tubers are concerned, the chief difference lies 
in the proportion of water which they contain, especially in the 
Regents, the effect of the manure being to increase the percentage 
of this substance. To these points, however, more detailed reference 
will afterwards be made. 


2d ,—Daimahoys grown at Woolmet and lifted when ‘ripe, 21*4 October 1862. 


V. Table giving the weight of Tubers, Haulms, and Roots in Six Daimahoys, 
and Average for each Plant. 


Manure. 

: 

No. of 
Tubers 
on six 
plants. 

Aver¬ 
age No. 
of Tu¬ 
bers on 
each 
plant. 

Diameter 

of 

tubers. 

Weight of six 
plants. 

Average of each 
plant. 

None. < 

Tubers, 

Haulms, 

Roots, 

52 

8.6 

4" to J* 

... 



l 

Total, 




70,976 

11,823 

5 cwfc. super- , 
phosphate ] 
and o cwt. < 
guano, . 1 

Tubers, 

Haulms, 

Roots, 

54 

9 

4 n to 1" 

74,300 17,400 
9,840 

960 


Total, 




102,500 

17,083 

25 tons farm- / 
yard man- < 
ure, . 

Tubers, 

Haulms, 

Roots, 

H 

m 

4" to £" ; 

73,200 30,100 
10,500 
1,670 

m 

Total, 

1 

m 


115,470 

19,244 

35 tons farm- ( 
yard man- < 

Tubers, 

Haulms, 

Roots,. 

54 

9 

4" toj" 

63,300 38,500 
9,400 
1,152 

10,550 6416 
1566 

192 

ure,. • I 





112,352 

18,724 
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YI. Tabus giving the amount of Water, Albuminous Compounds, other Organic 
Matters, and Ash in the ripe Dalmahoys. 


Manure. 


Water. 

gf 

c 5 

ir 

lg 

i 1 

Ash. 

Nitrogen. 

In. Wet 
Sub¬ 
stance. 

In Dry 
Sub¬ 
stance. 

t 

Tubers, 

74.44 

.81 

23.69 


.13 

.53 

None. < 

Haulms, 

75.87 

1.62 

19.61 

2.90 

.26 

1.07 

/ 

Roots, 


2.50 

32.07 

3.15 

.40 

1.12 

5 cwt. super- i 

Tubers, 

71.67 

■I&1 

26.45 

.88 

.16 

.69 

phosphate, < 

Haulms, 

77.28 

1.37 

17.21 

4.14 

.22 

.96 

and 3 cwt. of { 



2.18 

27.44 

5.15 

.34 

.96 

guano. ( 

Tubers, 

76.42 

.81 

21.66 

1.01 

.13 

.59 


Haulms, 

76.24 


18.83 

3.58 


.85 

25 tons dung, j 

Roots, 

63.51 

1.18 

29.69 j 

4.62 


.53 

( 

Tubers, 

78.20 

.50 

20.19 ! 

1.11 


.37 

3 5 tons dung, i 

Haulms, 


1.68 

18.78 

3.46 


1.13 

l 

Roots, 

Hill 

2.75 

32.03 

4.55 


1.12 


YIL Table giving the Composition of the Ash in the Haulms of 
Dalmahoy potatoes. 



No Manure. 

5 cwt Super¬ 
phosphate and 

3 cwt Guano. 

I 

1 

CN 

35 tons dung. 

Peroxide of Iron, 

1.46 

1.26 

1.27 

1.31 

Lime, .... 

20.72 

21.67 

19.51 

21,38 


5,03 

5.04 

5.12 

4.80 

Potash, 

14.38 

14.95 

16.48 

18.92 

Soda, . 

... 




Chloride of potassium. 

24.70 

25.44 ! 

24.53 

23.21 

Chloride of sodium, . 

0.07 

0.32 

... 

0.20 

Phosphoric acid,. 

IASI 

11.91 

12,62 

11.23 

Sulphuric acid, . 

5.52 

5.29 

3.84 

1 5.54 

Carbonic add, . 

13.81 

14.22 

16.63 

| 13.41 


100.00 

100.00 

100.00 



VIII. Table giving the Composition of the Ash of the Tubers of Dalmahoy 

Potatoes. * 



No Manure. 

5 cwt Super¬ 
phosphate and 
3 cwt. Guano. 

25 tons dung 

35 tons dung. 

Peroxide of iron, . 

2.13 

1.99 

2.52 

2.31 

Lime, 

2.52 

2.24 

2.02 

3.52 

Magnesia, 

2.66 

2.51 

4.02 

2.44 

Potash, . 

42.53 

52.22 

42.51 

57.61 

Soda, 

9.60 

5.30 


2.12 

Chloride of potassium. 



7.85 


Chloride of sodium,. 

6.14 

5.86 

4.63 

3.66 

Phosphoric acid. 

9.03 

9.92 

12.71 

7.43 

Sulphuric add, 

2.64 

3.08 

6.93 

5.21 

Silicic add, 

0.36 

0.42 

0.33 

Carbonic add,. 

8.91 

8.60 

13.35 

9,59 

Charcoal, 

11.76 

6.02 

2.52 

4.66 

Sand, 

1.32 

1.04 

1.01 

1.51 


99.46 

99.20 

99.12 

100.00 
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The same, after deduction of sand, charcoal, and carbonic add:— 



X. Table giving the amount of Water, Albuminous Compounds, other Organic 
Matters, and Ash in Six Regents, and Average for each Plant. 
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XL Table giving the Composition of the Ash of the Haulms of Regent Potatoes. 



*r 

No Manure. 

5 cwt. super¬ 
phosphate, 

3 cwt. guano. 

25 tons dung. 

35 tons dung. 

Peroxide of iron, 

1.20 

1.54 

1.30 

1.34 

Lime, 

20.92 



21.40 

Magnesia, . 

4.47 

4.79 

4.67 

* 4.66 

Potash, 

18.36 

17.29 

17.46 

17.68 

Chloride of potassium. 

22.76 

24.41 

24.25 

25.03 

Chloride of sodium, . 

0.50 

0.04 

0.31 

... 

Phosphoric acid. 

11.35 

11.75 

11.32 

10.91 

Sulphuric acid. 

5.26 

4.37 

3.89 

4.38 

Carbonic acid, . 

15.18 

14.51 

15.80 

1.34 


100.00 

100.00 

100.00 

100.00 . 


XII. Table giving the Composition of the Ash of the Tabers of Regent Potatoes. 



No Manure. 

25 tons dung. 

35 tons dung. 

Peroxide of iron, 

0.79 

4.24 

5.83 

Lime, 

2.05 

1.12 

1.13 

Magnesia,. 

4.57 

1.41 

1.14 

Potash, 

41.07 

43.76 

47.70 

Soda,.... 
Chloride of potassium, 

9.98 

10.37 

£.30 

Chloride of sodium, . 

6.61 

8.23 

6.81 

Phosphoric acid. 
Sulphuric acid,. 
mdc add. 

11.09 

8.78 

6.72 

5.51 

0.28 

5.93 

5.38 

, Carbonic acid, « 

15.19 

2.34 

10.19 

Charcoal, . 

1.39 

5.36 

6.61 

Sand, 

0.81 

3.46 



99.44 


99.23 


The same, after deduction of sand, charcoal, and carbonic acid 



No Manure. 

25 tons dung. 

35 tons dung. 

Peroxide of iron, 

0.96 

4.77 

7.1 8 

Lime, 

2.49 

1.26 

1.31 

Magnesia,. . , 

5.69 

1.59 

1.32 

Potash, . 

50,26 

54.95 

60.07 

Soda, ... 

Chloride of potassium. 

PA31 

11.62 

6.62 

Chloride of sodium, . 

8.06 

9.26 1 

8.49 

Phosphoric acid, 
Sulphuric add, . 

13.57 

6.72 

9.88 

6.67 

'8.39 

6.62 


100.00 

100.00 

100.00 


From the minute examination of the foregoing tables, many in¬ 
teresting and important conclusions may be drawn. In the first 
place, it is to be noted that toe proportion of healthy and diseased 
tubers found on toe six plants examined in toe laboratory, is not 
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always in accordance with that ascertained by Mr Gibson by actual 
weighings of the entire produce, as given in the table contained in 
the first part of this paper (Transactions, £To. 81, p. 53). It was 
scarcely to be expected, however, that there should be a very close 
correspondence owing to the difficulty of drawing the line between 
the healthy and diseased tuber. In my own observations, every 
tuber was carefully washed, and the entire surface examined in the 
first place, and then the tubers were cut across and examined in all 
the suspicious points, so that it might have been anticipated that 
the laboratory estimate should in all cases have been higher than in 
the rougher selection in. the field, where the unwashed tubers are 
examined, and trifling symptoms of disease may be readily over¬ 
looked. The general correspondence between the two results, how¬ 
ever, may be described as satisfactory, there being but one instance 
in which the discrepancy is very marked—namely, in the Dalmahoys 
grown with superphosphate and guano—where the laboratory result 
gives a much larger proportion of diseased potatoes than that got in 
the field. In this particular case, however, the number of slightly 
diseased tubers was large; and it is to this, no doubt, that the dis¬ 
crepancy is due. 

The most remarkable fact brought out by a comparison of the 
weights of the immature and ripe plants, is the immense effect of 
the manures in promoting the growth of the plants during the 
latter part of their existence. It is to be observed, for instance, 
that the tubers from six plants of the unmanured Dalmahoys, in the 
middle of their growth, weigh, in round numbers, 43,700 grains; 
and when ripe they have only increased to 58,900, or by little more 
than a third; while those manured with superphosphate and guano 
have increased from 41,600 grains to 91,700, or considerably more 
than twice their former weight. With the Regents the effect is 
similar, though less marked. It would appear, therefore, that, in the 
early stages of its growth, the potato is to a great extent indepen¬ 
dent of the manures it receives, and is only conspicuously acted 
upon by them when it approaches maturity. The haulms, on the 
other hand, in place of increasing, have greatly diminished in 
weight, but the reason for this is very obvious: the potatoes were 
raised when ripe, but previous to that the leaves and stems had 
begun to decay; and accordingly, in place of a fully developed 
healthy plant, I received only the blackened stems which had 
already lost most of their leaves. To have obtained a proper esti¬ 
mate of the amount of matters contained in the leaves and stems, 
the plants ought to have been taken at an earlier period, most pro¬ 
bably when the seeds were ripe. The main object, however, being 
to examine the tuber, it was necessary to take the plants at the 
time when they are considered agriculturally mature. ^ 

Looking now to the composition of the plants, it is to be noted 
that the proportion of water contained in the tubers varies within 
TRANS.—JULY 1864. Y 
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but ©arrow limits, and is not very different from that contained in 
the seed from which they were raised. The nitrogen and albumin¬ 
ous compounds, however, are almost invariably lower than in the 
seed potatoes, while the ash-is practically the same. If in place of 
comparing the percentage composition of the tubers produced, we 
take the total produce, and calculate from it the amount of the 
different constituents yielded by an acre of land, the results are par¬ 
ticularly interesting. The numbers are contained in the following 
table, of which the first column gives the total weight of produce in 
tons and cwts., the second the same in lb. avoirdupois, and the 
remainder the weight in lb. of each individual constituent con¬ 
tained in the produce:— 


Table XHL 


Van- 

Manure. 

Produce. 

Water. 

Albu¬ 

minous 

Other 

Organic 

Matter. 

Ash. 

Nitro- 

ety. 

In tons, <fcc. 

In lb. 

Com¬ 

pounds. 

gen. 

II 

II 

None 

Super, fcguano 
25 tons dung 

35 do. 

None 

Super, fcguano 

m do. 

tons. cwts. lb. 

9 9 30£ 

11 4 79 

9 16 21 

10 7 48 

7 6 7 

9 3 24 

8 4 24 

t 7 13 94 


15,780.0 

18,038.6 

16,791.7 

18,167.4 

12,323.2 

15,779.9 

14,060.6 

13,055.1 

171.7 

251.7 
176.9 
116.1 
142.3 

205.2 

240.8 

172.3 

Ij 

224.6 

221.4 
221.9 

257.8 

173.4 
207.2 

188.4 

187.8 

27.6 

40.2 

29.5 

18.6 
22.9 
82.8 

ti, 


13*e Variation in the proportions of albuminous compounds 
shown in this table is very remarkable, and not easily explicable. 
Thus, for example, the addition of twenty-five tons of dung to the 
Dalmahoys produces no perceptible effect either on the teftd p |j^>. 
duce or the amount of albuminous compounds contained! in it; 
while, in the case of the Regents, the increase of the total produce is 
only about an eighth, while the albuminous compounds rise from 
142 lb, to 240 lb. It is remarkable also, that the application of 
5 cwt superphosphate, and 3 cwt. guano, which contains much less 
nitrogen than the farmyard manure, produces a much larger amount 
of nitrogen in every case, except that of the Regents with 25 tons 
dimg. In considering these results, however, it must be borne in 
mind that the soil in which the potatoes were grown was very rich, 
and had been very liberally treated, so that the effect of the manures 
was somewhat modified by this circumstance. 
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COMPOSITION OF POTATOES GROWN AT DARGAVEL ON NEWLY RECLAIMED 
MOSS LAND, AND TAKEN IN 23D JULY. 

XIY. Table giving the Weight of Tubers, Haulms, and Boots in Six Dahnahoys, 
and average for each Plant. 


Manure. 


No. of 
Tubers on 
Six Plants. 

Average No. 
of Tubers ou 
each Plant. 

Diameter. 

Weight of 
Six Plants. 

Average 
Weight of 
each Plant 

4 cwt. super- / 
phosphate J 
and 2j cwt. j 

Tubers, 

TTanlmg^ 

Boots, 

40 

6.6 

1 " to *" 

684.2 
8,170.0 
1,125.6 . 

114.0 

1,361.6 

187.7 

guano, . V. 

Total, 

... 

... 

... 

9,979.8 

1,663.3 

6 £ cwh, super- / 
phosphate J 
and 4 cwt. ) 

Tubers, 

Haulms, 

Boots, 

51 

8.5 

1 " to }" 

849.4 

6 ,670.0 

,029.9 

141.6 

4 1,111.6 

104.0 

guano, * V. 

Total, 

... 

... 

... 

8,146.3 

1,357.2 

25 tons dung, < 

Tubers, 

Haulms, 

Boots, 

56 

9.3 

1\" to J" 

2,797.9 

8,7.0 

924.5 

466.3 

1,461.6 

154.1 

( 

Total, 

•M 

... 

... 

12,492.4 


35 tons dung, < 

Tubers, 

Haulms, 

Boots, 

65 

10.8 

W to 

2,541.2 

10,740.0 

994.9 

423.5 

1,790.0 

165.8 

l 

■ Total, 

... 

... 

... 

14,276.1 

2,379.3 

85 tons dung, j 
and 2^ cwt. 1 
superphos- J 
phate {ordi- \ 

Tubers, 

Haulms, 

Boots, 

85 

H 

1 |" to i" 

2,834.7 

15,650.0 

811.3 

472.4 

2,608.3 

135.2 

nary manur- | 
ing of field), | 

Total, 

... 

■ 

... 

19,296.0 

8,215.9 


XV. Table giving the Amount of Water, Albuminous Compounds, other Organic 
Matters, and Ash in Dalmahoys, taken 23d July. 


Manure. 


Water. 

Ash. 

ii 

IS 

o 

|| 
g s 

36 

Nitrogen. 

ABh in Dry 
Substance. 

Iu Wet 
Sub¬ 
stance. 

In Diy 
Sub¬ 
stance. 

4 cwt,' superphos- ( 
pbafce, 2£ ©wt.< 

4cwt.-guano x X 
25 tons dung, . 

35 tons dung, . «| 

35 tons dung, 2} f 
cwt. superphos- < 
phate,. . . ( 

Tubers, 

Haulms, 

Roots, 

Tubers, 

Haulms, 

Boots, 

Tubers, 

■RtLHlmHj 

82.18 

87.03 

88.84 

86.04 

89.08 

89.26 

82.09 

89.31 

82.05 

78.14 

90.05 

87.65 

84.25 

90.91 

80.82| 

1.95 

5.25 

2.37 
1.68 
8.68 
2.75 

1.25 

3.25 
2.12 
2.00 

3.37 
1.62 

1.37 
&25 
3.12 

15.17 

5.15 
8.07 

11.37 

5.16 
7.23 

16.09 

5,72 

14.85 

19.01 

*6.82 

9.88 

13.80 

3.57 

14.46 

.70 

1.03 

.71 

.50 

1.07 

.65 

.56 

1.61 

.92 

.84 

1.28 

.85 

.64 

1.26 

L59 

.31 
.84 
.88 . 
.27 
.59 
,44 
.20 
.52 
.34 
.32 
.54 
.26 
.22 
.52 
.50 

1.74 

6.81 

&47 

2.01 

5.47 

>4.17 

1.16 

4.94 

1.91 

1.51 

5.50 

2.12 

1.41 

5.79 

2.62 

3.89 

8.34 

6.41 

m 

9.20 

6,12 

3.15 

15.17 

5.44 

3.85 
12.84 

6.86 
4.08 

13.89 

8.34 

Roots, 

Tubers, 

Haulms, 

Boots, 

Tubers, 

TTanlma^ 

Boots, 
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XVI. Table giving the Weight of Tubers in Dalmahoy Potatoes, 
lifted 26th September. 


Manure. 

No; of 

Average 
No. of 
Tubers on 
each Plant 


Weight of Tabers. 

Tubers on 
Six Plants. 

Diameter. 

On Six 
Plants. 

Average on 
each Plant 

4-cwt superphosphate) 
and 2£ cwt. guano, j 

52 

8.9 

2" to i" 

8100 

1350 

cwt. supeiphos- 3 





1400 

„ phate and 4 cwt. > 

39 

6.5 

2" to J" 

8400 

guano, . . . ) 

25 tons dung, 

55 

9.1 

8" to F 

18,270 

21,770 

3045 

35 tons dung. 

65 

10.8 

3" to t" 

3628 

35 tons dung and 2\ } 



19,010 

. 3145 

cwt. supeiphos- > 

66 

11.0 

3"tof 

phate, . . . ) 







XVII. Table giving the Amount of Water, Albuminous Compounds, other Organic 
Matters, and Ash in Dalmahoys, raised 26th September. 


Manure. 

Water. 

Albumin- 

Other 

Ash. 

Nitrogen. 

ous Com¬ 
pounds. 

Organic 

Matters. 

In Wet 
Substance. 

In Dry 
Substance. 

4 cwt. super-V 

6| cwt. super- \ 

4 cwt. guano, ; 
25 tons dung, . 
85 tons dung, . 
35 tons dung and \ 

[ 2b cwt. super- > 
^ phosphate, ) 

77.74 

79.24 

78.87 

78.02 

73.76 

! 

1.62 

1.50 

2.31 

1.56 

1.87 

! 

19.91 

18.55 

18.10 

19.42 

23.53 

0.73 

0.71 

0.72 

0.90 

0.84 

0.26 

0.24 

0.37 

0.25 

0.30 

1.20 

1.16 

1.77 

3.23 

1.15 


When the potatoes grown on moss were ripe the haulms had 
almost entirely died down, and no analysis of the entire plant. 
could be made, neither was it then possible to determine the weight 
of the tubers in six plants, as had been done at the earlier stage, 
owing to the difficulty experienced in distinguishing those belonging 
to each individual plant. When the potatoes were dug, it was 
found that many of the tubers were detached from the roots, and 
as it was not easy to ascertain which belonged to particular plants, 
I was compelled to content myself with the analysis of the tubers 
alone. 
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XVIII. Table giving the Amount of Water, Albuminous Compounds, other Organic 
Matters, and Ash in the tubers of ripe Dalm'ahoys. 


Manure. 

Water. 

Albuminous 

compounds. 

Other 

organic 

matters. 

Ash. 

Nirogeo. 


IKiM 

None, . 

4 cwt. superphosphate > 
and 2\ cwt. guano, f 

5 cwt. superphosphate { 
and 3 cwt. guano, j 

6 £ cwt. superphosphate) 

and 4 cwt. guano, j 
25 tons dung, .. 

35 do., ... 

35 tons dung and 2£\ 
cwt. superphosphate, J 

80.11 

80.84 

82.86 

80.84 

78.22 

79.62 

80.41 

1.50 

1.43 

1.31 

1.56 

1.68 

1.68 

. 1.43 

16.86 

17.31 

14.39 

17.56 

18.16 

17-99 

16.47 

0.53 

0.42 

0.44 

0.44 

0.94 

0.71 

0 .69 

0.24 

0.23 

0.21 

0.25 

0.27 

0.27 

0.23 

1.30 

1.23 

1.27 

1.32 

1.27 

1-34 

1.24 


XIX. Table giving in lb. the Total Amount of Produce, and of Water, Albuminous 
Compounds, other Organic Matters, and Ash, from an Acre. 


Manure. 

Total 

produce. 

Water. 

Albuminous 

compounds. 

Other 

organic 

matters. 

Ash. 

Nitrogen. 

None, . 

1140 

wmt 


204.9 

6.0 

2.7 

4 cwt: superphosphate) 
and 2J cwt. guano, . f 

4324 

3443.2 


800.6 

23.6 


5 cwt. superphosphate \ 
and 3 cwt. guano, . f 

3891 

3190.6 


618.7 

28.4 

8.5 

6£ cwt. superphosphate \ 

4170 

3308.4 

52.5 

781.6 

27.5 

8.3 

and 4 owt. guano, . j 

25 tons dung, . 

10,890 

8847.0 

136.1 

1816.6 

90.3 

21.8 , 

35 do., . . . 

, 11,569 

9189.2 

151.5 

2143.8 

74.5 

24.2 

35 tons dung and 2\ 1 
cwt. superphosphate, j 

10,997 

8842.7 

157.2 

1921.3 

75.8 

25.2 
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XX. Table giving the Weight of Tubers, Haulms, and Roots in Regent Potatoes, 
grown at Dargavel, and lifted on 23d July. 
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XXII. Table giving the "Weight of Tubers in Regent Potatoes, 
lifted 26th September. 


Manure. 

No. of 
Tubers in 
Six Plants. 

Average No. 
of Tubers 
on each 
Plant. 

Diameter. 

Weight of 
Tubers on 
Five Plants. 

Average 
Weight of 
Tubers on 
each Plant. 

35 tons dung, . 

25 do., 

4 cwt. superphosphate, > 
2 £ cwt. guano, . . j 

35 tons dung, 2} cwt* ) 
superphosphate, . j 

6| cwt. superphosphate, > 
4 cwt. guano, . . f 

96 

61 

35 

79 

35 

16 

10.1 

6 

13.1 

6 

2" to i" 

3 n to J" 

3" to i" 

2" to i" 

2" to i” 

| | 1 §1 

4266 

3233 

1683 

4173 

1516 


XXIII. Table giving the amount of Water, Albuminous Compounds;, other 
Organic Matters, and Ash in Regents, lifted 26th September. 


Manure. 

■ 

Water. 

II 

if 

■a 

Other 

Organic 

Matters. 

. 

Ash. 

Nitrogen. 

In Wet 
Sub¬ 
stance. 

^Dry- 

Sub¬ 

stance. 

35 tons dung, . 

Tubers, 

78.02 

1.56 

19.42 

.90 

.25 . 

1.23 

25 tons dung, . 

Tubers, 

78.87 

2.31 

18.10 

.72 

.37 

1.77 

4 cwt. superphosphate, \ 
2£ cwt. guano, . . J 

Tubers, 

77.74 

1.62 

19.91 

.73 

.26 

1.20 

35 tons dung, 2£ cwt.; 
superphosphate, . j 

Tubers, 

73.76 

1.87 

23.53 

.84 

.30 

1.15 

6^ cwt. superphosphate,) 
4 cwt. guano, . . / 

Tubers, 

79.24 

1.50 

18.55 

i 

.71 

.24 

1.16 


XXIY. Table giving the Amount of Water, Albuminous Compounds, other 
Organic Matters, and Ash in ripe Regents. 


Manure. 

Water. 

Albumin- j 
ous Com¬ 
pounds. 

Other 

Organic 

Matters. 

Ash. 

Nitrogen. 

35 tons dung, 

79.43 

BHH 

17.59 

.67 

Wet 

.21 

Dry. 

1.02 

25 tons dung. 

81.24 


15.68 

,83 

.20 

1.07 

35 tons dung, 241 




.77 



cwt. super- V 

phosphate, . j 

77.25 


20.55 

.23 

64 cwt. super- ) 





.20 

.97 

phosphate, 4 > 
cwt. guano, . J 

79.34 


18.75 

M 

4 cwt superphos- ] 



18.11 

.56 

.21 

1.12 

phate, 24 cwt. \ 

• 80.02 

1.31 

guano, ; . . j 
None, , . . . 

, 78,97 

1.43 

19.85 

.65 

.23 

1.08 

5 cwt. superphos- ) 



17.94- 

.73 

.22 

1.10 

phate, 3 cwt. > 
gu^uo, . . , J. 

■ 81.96 

‘ 1.37 


Substance. 
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XXV. Table giving the Total'Amount of Produce, Water, Albuminous Com- 
pounds, other Organic Matters, and Ash, from an. acre of Regents, in lb. 


Manure. 

Total 

Produce. 

Water. 

Albuminous 

Compounds. 

Other 

Organic 

Matters. 

Ash. 

Nitrogen. 

None,. . . . 

4 cwt. superphos- \ 
phate, % ga- > 
ano, . . . . J 

5 cwt. superphos-1 
phate, 3 guano, J 

cwt. super-1 
phosphate, 4 \ 
guano, . . .J 

25 tons dung, . . 

35 do. 

35 do. and^ 

680 

4132 

3836 

3632 

9290 

9623 

10016 

537.2 

3305.6 

3145.5 

2881.6 ! 

7547.1 

7643.5 

7737.3 

9.7 

54.1 

52.5 

45.4 

116.1 

126.0 

143,1 

128.7 

749.2 

610.0 

681.1 

1549.7 

1790,1 

2058.6 

4.4 

23.1 

28.0 

23.9 

77.1 
63.4 

77.0 

1.5 

8.6 

8.4 

3.5 

18.6 

20.2 

r 28.1 


In discussing the results of the field experiments in the first part 
of this paper, reference has been already made to the remarkable 
fact that on moss land the produce is entirely dependent on- the 
manure, and that practically nothing is extracted by the plants 
from the soil itself. This fact is made still more conspicuous by 
the analytical numbers. Looking to the nitrogen, for example, it 
appear^ that the entire amount of that element found in the unman¬ 
ured Dalmahoy potatoes is 2.7 lb., and in the Eegents only 1.5 
—a quantity which, in all probability, falls short of that contained 
in the seed-potatoes. It is to be regretted that the weight per _acre 
of seed-potatoes used was not determined, as it was not expected 
that it would be of importance in relation to the results. Even* 
where manures are employed it is interesting to observe how small 
is the proportion of the nitrogen they contain which finds its way 
into the plant. Thirty-five tons of dung produce a crop containing 
only from 20 to 25 lb. of nitrogen, although it must have supplied 
to the soil from 450 to 500 lb. of nitrogen, or more than twenty 
times as much as the crop assimilated. Nor must it be forgotten 
that a part of this nitrogen must be derived from the air, although 
it is not possible to determine what proportion is so obtained. 
What is true of nitrogen applies with equal or even greater force to 
the inorganic matters, which, in the case of the Eegents, are raised 
by manure from 4.4 to 77.0 lb. — the whole of the surplus in 
this case being, of course, derived from the manure. It is interest¬ 
ing to notice, also, how small is the influence which the manure 
exercises on the percentage composition of the potato—in which 
respect there is a marked difference between it and the turnip—the 
analysis recorded in the Transactions having shown that the dif¬ 
ference in the composition of that root when raised by different 
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manures is so great as to render it impossible to estimate its feeding 
quality from the weight of the crop alone. With the potato this 
is quite possible. 

Although it was not intended to have made analyses of the other 
varieties of potatoes used in the experiments, those grown at Dar- 
gavel were examined. It will be remembered that they were all 
grown with the ordinary manuring of the field—viz., 35 tons dung 
and cwt. of superphosphate—an unusually liberal application, 
but one which the previous experience of the tenant showed to be 
most remunerative. 


XXVI. Table giving composition of four varieties of Potatoes grown at Daigavel. 



Water. 

Albuminous 

Compounds, 

Other 

Organic 

Matters. 

Afl~h 

Nitrogen. 

In Wet 
Substance. 

in iky 
Substance. 

Flukes, . , 

79.18 

1.62 

18.44 

0.66 

0.26 

1.28 

Skerry Beds, 

78.79 

1.81 

18.69 

0.71 


1.S9 

White Rocks, 

77.91 

1.68 

19.41 

1.00 


1.23 

Orkney Reds, 

79.45 

1.75 

18.25 

0.55 


1.39 


XXVTL Table giving the produce in lb. of four varieties of Potatoes. 



Total 

Produce. 

Water. 

Albuminous 

Compounds. 

Other 

Organic 

Matters. 

Ash. 

Nitrogen. 

White Rocks, 
Flukes, . . 
Skerry Blues, 
Orkney Reds, 

13,003 

4,469 

7,544 

10,490 

10,130.6 

3.538.5 

5.944.6 
8,334.3 

218.4 
72.4 

136.5 

183.5 

252.4 

828.6 

1142.6 

1914.5 

130.0 

29.5 

320.3 

57.7 

35.1 

11.6 

21.9 

28.6 


These results call for little special remark, excepting that they 
show how small is the difference in composition of the different 
varieties of potatoes. The water, it will be observed, is invariably 
higher than in the seed-potatoes ; hut it must be borne in mind that 
the latter had been kept for a whole winter previous to analysis, 
while the former were examined as soon as removed from the Soil 


















In the first part of this paper, in giving the results of the field (experiments, 
there is a typographical error—the amount of dung being set down at 65 tons in 
plaoe of 15. Although the reader can have no difficulty in seeing tbat this is an 
error, reference being made to the 15 tons of manure in the text, it is well to notice 
and correct it. 













































PROCEEDINGS IN THE LABORATORY, 


S09 


The results of these experiments show much greater differences 
in the composition of the produce than are observed in either of the 
other series, and the cause is probably due to the nature of the soil, 
which was of a hind much more favourable for bringing out the 
differences occasioned by manures. In the other series, the soils 
might be described as extremes—that at Woolmet being both 
naturally rich and in the highest condition, while the newly re¬ 
claimed moss at Dargavel is naturally of the poorest description, 
and by itself is almost entirely incapable of producing a crop. It 
is especially worthy of notice that the Eegents and Dalmahoys, 
without any manure, contain much less water than those which 
have been heavily manured; and hence it appears that, though the 
crop of Eegents yielded by 25 tons of farmyard manure is nearly 
dftftfe flie weight of that obtained -pthout any application, its 
nutritive value is not proportionally increased. Hie a^ma^ous 
compounds especially have increased only from 141 to or 

by only a seventh. A similar though rather less marked effect, 
occurs with Dalmahoys. The only exception to this general state¬ 
ment is found in the case of the last variety, with 35 tons of farm¬ 
yard manure, the produce from which contains an unusually small 
percentage of water. The difference in this case is so marked, that 
I cannot help imagining that some error may have occurred in the 
analysis. Unfortunately, from the nature of the experiments, it is 
impossible to trace an error unless it is detected at the time; and 
there is, in reality, nothing to lead me to suppose that there is a 
mistake, except the discrepancy of the result. It is equally likely 
that the analysis is correct, and that it is due to some other cause. 

Taking the results of these investigations in the field and in the 
laboratory as a whole, it is clear that they offer much interest, both 
in a practical and a scientific point of view. They illustrate 
very forcibly the difficulties and uncertainties which beset such ex¬ 
periments, and must always occur in agricultural inquiries. In 
this particular case the results are rendered of less general interest 
than they otherwise would be, by the unfortunate character of the 
season in which they were made, which was peculiarly unfavourable 
to the potato. In some of the experiments (and this applies more 
particularly to those made at Troon) the produce was not mcrethaa 
half what would have been obtained in an ordinary 
even at Woolmet the crop was not large when the qna||§f md 
condition of the soil are taken into account Ifcis .veryprobable 
that, had the season been favourable, the results weald have been of 
a very different character, and might lead to very different con¬ 
clusions, Taking the results as they stand, they are unquestionably 
in the highest degree unfavourable to excessive manuring—the pro¬ 
duce from 35 tons of manure being, both at Woolmet and Troon, 
considerably smaller than from 25 tons, and at Dargavel the increase 
is a mere trifle; and it may be safely said, that in all cases where 
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35 tons of farmyard manure were used, 10 tons were thrown away. 
But are we entitled to infer that this result would always be at¬ 
tained? May it not be that, owing to the unfavourable nature of 
the season, the crop was unable to take advantage of the manure 
supplied to it as it would have done had the weather been drier and 
more genial 1 To answer this question, the same or similar experi¬ 
ments would have to be repeated for several successive years. In 
doing this, it is probable that so many minute data would not be re¬ 
quired ; the analyses, at least, might be restricted to the determina¬ 
tion of water and nitrogen in the crop and the seed, and, if this 
were done, there would be no great difficulty in making them]! 
whereas analyses of such minuteness as many of those contained in 
the preceding pages must necessarily be limited in number. It is 
probable also that, going on the experience of those already made, 

' a better series of experiments might be devised for future years. I 
trust that I may have an opportunity of prosecuting this subject 
still further, and I shall be glad to co-operate with any one who 
proposes to make experiments. The effect of large manuring might 
well give rise to further inquiry; and the effect of salts of potash on 
the potato is well worthy of investigation. Those who are interested 
in this subject would do well to refer to some experiments recorded 
in the Transactions some years since, in which muriate of potash 
produced a most remarkable effect on tfa|hpotato in one season, 
while in tfcenext it gave a regular result Mauy other subjects of 
a similar Mud might be examined by those interested in such 
inquiries, and I trust that any one making such experiments will 
communicate the results to me. 

ON THE COMPOSITION OP SOME FEEDING STUPE'S. 

During the last few months, several substances used for cattle- 
feeding have been analysed in the laboratory, and have given results 
of sufficient interest to merit the attention of members of the Society. 

Ptdm Kernel Cake .—A sample of this cake was recently sent to 
the^ laboratory, but without any information as to the source from 
which it was obtained. Its composition was— 


Water, . . 

oil, 

Albuminous compounds, . 

Sugar, mucilage, &c.. . 

^re, . . . . ] 

Ash > ...... 

10.76 
11.40 
- 13.37 
27.46 
33.01 

401 

Nitrogen, . 

100.00 

2.14 

The ash contained— 


Earthy phosphates, .... 
Phosphoric acid, in combination with alkaline* 
. 

1.65 

0.76 

0.74 
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Though not by any means of high quality, this cake appears worthy 
of attention as an addition to the number of feeding substances. 
It will not, of course, .bear comparison with linseed-cake, or even 
with cotton-cake in point of nutritive value; but, at the price at 
which it is sold (£5, 10s. per ton), it may be used with advantage. 
It contains only half the amount of albuminous compounds which 
are found in a good-oil-cake, and it is also very inferior in 
respirating principles (sugar, mucilage, &e.,) though quite equal to 
it in gjl. The quantity of fibre is also large, and this is so far a 
disadvantage, as it protects from digestion substances which might 
otherwise be assimilated ; but, notwithstanding all this, there can 
be no doubt that the substance merits atteniios. Although I have 
no information regarding the source of this cake, I presume it .is the 
residue obtained in making palm oil, or cocoa-nut oil, the produc¬ 
tion of which is carried on on a very large scale, and the quantity 
of cake annually produced must be very large. Unfortuna^ the 
oil is expressed in a very rude manner, and on a small scale, so t&a| 
a very large proportion of the cake produced is no doubt lost, and % 
will probably remain unavailable to agriculture for a long time. 
Its collection and importation might be worth the attention of' 
merchants residing near where these oils are produced. ' 

Oat-Lust —So far as I know, there is only one analysis of oat- 
dust on record, made at a time when it was not customary to* 
determine the amount of fibre. That which follows may, therefore, 
be considered of interest:—* 


Water, 

Oil, . 

Albuminous compounds, 
Starch, sugar, &c., 

Fibre, . 

Ash, 

• 


• 

* 

5.59 
3.63 
4.81 
45.76 
35.31 
4.90 * 

Nitrogen, 

. 

. 


100.00 

0.77 

The ash contains— 





Phosphoric acid, 

Sand, . 

• 

• 

* 

0.65 

2.74 


Compared with the previous analysis, to which reference has been 
made, this sample is poorer in albuminous compounds, and rather 
richer in oil; but the difference is not great, nor more than' might 
be expected in different samples of the same substance. ^ Its feeding 
value ought to be nearly one-fourth of that of the *dai itself; and, 
as its price is low, it must be an economical food. On the other 
hand, it must be borne in mind that it is one of those substances 
which are apt t^promote the formation of intestinal concretions, 
and it must, therefore, be used with caution, and should form only 
a small part of the food of the animals to which it is given. 
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Distillersf Pot Ale or Dreg .—This substance is largely used in 
many places in feeding stock, and more especially for milch cows 
in and near towns, and its value is therefore a matter of much 
importance, especially as its quality differs greatly. There are two 
processes of distillation now in use—the old process, by means of 
which malt spirit is obtained, which has undergone no change 
during the last 20 or 30 years, and the process of making grain 
spirit, which is now conducted in a kind of still, known by the 
name of Coffey's still, of a construction entirely different from that 
of the old still, and in which the distillation is conducted by means 
of steam. It is unnecessary to describe the process of distillation 
further than to remark that the latter is a continuous process. I 
have had occasion recently to analyse the pot ale obtained by both 
processes in the same work, and the results are of importance as 
indicating a great difference in the feeding value of the two kinds. 
The results give the quantities in grains per gallon. 


Albuminous compounds, 

Other organic matters, 

Oils, 

Malt. 

853.43 

1752.09 

281.48 

Coffees Still 
536.06 
1119.59 
177.95 

Nitrogen, . 

2887.00 

136.55 

1853.60 

88.97 

The ash contained— 

* « 


Phosphates, 

50.52 

60.24 


These numbers speak for themselves, and show that the malt pot 
ale is greatly superior to the other, its nutritive value being half as 
high again. The question has occurred whether these substances 
contain any matters likely to be prejudicial to stock, and in this 
respect they were very carefully examined, and found to contain no 
such substances. A little spirit remains in both, but its quantity is 
very trifling; and there is also a small quantity of the peculiar oil 
called fousel off, which is generated during fermentation. I have 
been informed that the use of pot ale is attended with diuretic effects 
in some cases, and it is possible that this may be due to the fousel 
oil; but I have never heard of any experiments, either on man or 
animals, which bear upon the subject. It would be interesting to 
know whether diuretic effects are invariably or frequently found to 
follow the use of pot ale. Any information on this point would be 
valuable. 
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COMPARATIVE VALUE OP THE DIFFERENT GRASSES. 

By Archibald Stubrock, Kilmarnock. 

[Premium—£20.} 

{Cofiduded from page 280*) 

FIORIN, OR SPREADING- DENT-GRASS 

(Agrosds stolonifera or A. alba, var. stolonifera, of tbe tribe Agrostitfece). 

The true Irish fiorin-grass, being th&^hroad - leaved variety 
known as A. stdonifera, var. latifdia. 

Panicle large and erect, spreading, and tbe lowermost branches 
more or less tufted; spikelets small and very numerous, of one 
awnless floret; sheaths generally ronghish when felt fhim^above 
downwards ; ligule long. * 

This is an aquatic species of grass of the Bent family. It is & 
easily known froapi other species of bent-grasses by its large, spread- 
ing, dingy-purple panicle, in the leaves being longer and broader , 
and the joints more distant and of a brownish purple colour. The 
root is perennial and fibrous, and its stems are decumbent at Ike base, 
and stoloniferous. The root-fibres are rather short, and penetrate 
but a short way into the soil; and the stolones grow out in the 
same manner as strawberry-shoots, strike root at their joints, are 
very plentiM, and multiply the grass with great rapidity. Korin 
grass was introduced, or rather brought prominently into notice as 
an agricultural hay-grass for certain soils, some forty years or more 
ago. Previously it was known in common with others of the Bent 
genus only as a better kind of grass weed Different opinions are 
still held in regard to its value as a grass for meadow purposes. If 
cultivated for hay, it labours tinder some serious practical defects. 
Containing, as* it does, most nutritive matter when the seeds are 
ripe, it is desirable that the grass should he pretty well matured 
before being cut down; but through its late growth, not ripening 
its seeds till near the middle of September, the season has ad¬ 
vanced to such a late period ere the grass is ready for the scythe, 
that it is a difficult matter then to get it made into hay; besides, 
the stems lying so decumbent, and the whole mass of herbage 
being much matted together by creeping stolones, it is found a 
rather difficult affair to get it mown at all. The^aggount of nutri¬ 
tive elements, in proportion to the %ulk of fiori%P&so, is smaller 
than in most other aquatic grasses. Por to grow it successfully, it 
seems to require a free open soil with much peat in its Composition, 
and to be kep^Nsonstantly under irrigation from running water. 
Upon the "whole, it may be said that the florin grass, as a main 
ingredient, does not possess general adaptation for the majority of 
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meadows; but may, as such , be cultivated advantageously upon 
some of the wet peaty soils of our west coast, and where also it 
has that humid atmosphere under which it seems to thrive best. 
Its chief advantage as a small ingredient in a mixture of grasses is 
late growth —the latest mouthful of herbage in the season being 
afforded by this grass- Seeds of the fiorin rate from 6d. to 8cL 
peT lb. * . V 

The fiorin grass is generally consider^ duly a stronger-growing, 
larger-leaved variety of the Agrostis aSha, or marsh bent, and is 
almost the only one in the family Agrostis deserving notice on 
account of agricultural merits : even of it, too, there are some sub- 
varieties, which are of less value and more common in Britain than 
the tr%e Irish broad-leaved and dark-panided A. a. var. latifolia. 
The bent grasses in general are of a most innutritions nature, and 
none of them are relished or ever eaten by cattle if anything better 
in the shape of pasturage can*be got. 

The common or fine bent-grass, A. vulgaris, as well as most of 
the other species, are known to arable-land farmers as very annoy¬ 
ing weeds, under the names of" twitch-grass/’ or “jynefcs,” from the 
rapidity with which they spread themselves. The common species 
has long creeping roots, and grows naturally in sandy soils; it, is 
, sometimes of service in forming a sward upon dry parched lands, 
or very gravelly spots, where few other sorts of plants will grow. 

A separate species with some, but, properly speaking, only a ro¬ 
bust-growing variety of the common bent, the Agrostis dispar, herd- 
* grass of- red-top grass, is extensively cultivated in some parts of 
America, and also in the south of France; but however well it may 
smeeeed on dry soils, under comparatively warm climatic influence, 
it has not yet been found but a slight degree better than the com¬ 
mon bent, either for pasture or hay, in our climate; it can he 
recommended only for cultivation on light dry soils, and also upon 
greyiand near the moor-edge. Bed-top or herd-grass seeds can 
be had now at or under is. per lb. 

WOOLLY OE MEADOW SOFT-GRASS 

(Mc&cus lanatm, of the tribe Avenacece). 

Known also as "white hay” and “Yorkshire fog,”and com¬ 
monly in Ayrshire and the west as *hose-grass ” or "haze-grass.” 
Panicle erect, crowded, dose in the young state, but afterwards 
open and spreading, of a soft woolly appearance, and varying in 
colour from a Whitish-green to a whitish-red—more commonly the 
latter; spikelefcs of two florets on short hairy footstalks; upper floret 
the smallest, with a short awn, which becomes recurvous when the 
seed is ripe; lower floret awnless; calyx of two nearly equal hairy 
glumes; root fibrous and perennial 
This grass is of very frequent occurrence on all sorts of pasture- 
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land throughout Britain, but more common on light inferior soils, 
and especially on such as are damp and of a peaty or moorish na¬ 
ture, or on what is called grey-land. Its culms are numerous and 
erect, and grow to a height of from 18 inches to 2 feet; and the 
whole plant, but chiefly the leaves and sheaths, is of a very soft 
downy composition. The woolly soft-grass yields a very large bulk 
of herbage, or rather foggage^ but which is of a most insipid innutriti¬ 
ons kind, and is much disliked by cattle—particularly by horses, being 
little eaten by them either in a growing state or as hay. It appears 
tp be only eaten through excess of hunger, when the beasts cannot 
get anything better from the absence or deficiency of more palatable 
and nutritious herbage plants. , i 

The insipidity of the woolly soft-grass when made into may 
be lessened by sprinkling salt over the hay when stacking it; but 
no remedy is available in its growing state, and it therefor^f>tjght 
to be excluded from pasture-fields as/inuch as possible, b^a^^ 
its seeds thoroughly cleaned out from amongst the ryegrass or other 
grass seeds before sowing. It is observable that all those grasses 
which have their ^heaths and foliage much covered with hairs, or of 
soft downish nature, are more or less innutritions and disliked. The 
only merit to which the woolly soft-grass can lay claim is, that it is 
very easy of cultivation, and will grow almost anywhere; but it 
cannot be recommended for culture, except on wet mossy moors or 
other inferior soils of a peaty or greyish character, upon which 
herbage of any kind is desirable. 

It is a common practice with some of the ryegrass-seed raisers of 
the west country to scatter over their deficient first year’s pasture a 
quantity of the chaff which had been blown out from amongst their 
ryegrass—consisting often in great part of hose-grass or white-hay 
seeds; such will no doubt soon give their fields a rough enough 
appearance, but that is about the only good which they effect It 
may perchance, too, sometimes happen that a small portion of the 
hose-grass seeds are those of the creeping-rooted species , noticed 
after; and farmers are thus just undoing- their work by replacing 
in the soil those very couchgrass roots which it cost them so much 
labour and expense to get cleared out a year or two previous. 

This species flowers from middle of June till July, and ripens its 
seeds about the second week of July and onwards. The bare seeds 
are shaped much like those of timothy, but smaller, and having a 
shining skin; they, however, very seldom separate from the woolly 
glumes, and thus conjoined they weigh about 6 to and can be 
had at from Is. to Is, 6d. per bushel. S ~ 

The other native species of the Bolcws family, ai mollis (creeping 
soft-grass) is distinguished in being more slender and less hairy, 
sending up fewer afid longer culms, with an opener panicle, broader 
foliage, and powerfully-creeping roots ; the large glume of the calyx 
is also mor e acute, and the smaller upper floret is furnished with a 
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long straight awn, never becoming curved—hence sometimes called 
bearded soft-grass. Its long creeping roots bear the popular and 
ignominious name of “ couchgrassin common with those of the 
Triticum repens: on light lands they sometimes reach a length of 3 
to 4 feet, and are very impoverishing to the soil. This grass is con¬ 
sidered, and justly, as a most noxious weed, and a pest in cultivated 
lands, and is with difficulty eradicated. - It is most common on 
barren sandy soils, and neither cows, houses, nor sheep eat ife Al¬ 
though frequent in some districts, it is v not nearly so prevalent as 
the other species, and is usually rather later of coming into flower. 
The long roots, like those of the creeping wheat-grass, contain a 
considerable quantity of nutritive matter, resembling in flavour new- 
made meal, and swine are found to eat them greedily. 

MEADOW BARLEY-GRASS 

(H&rdeum pratense, of the tribe ffordeaceoe). 

Inflorescence spiked; spikelets arranged in threes on each notch 
of the mchis, of one perfect floret each, the central floret being only 
perfect, and terminating in a long rough awn, the lateral florets im¬ 
perfect or barren ; glumes rough, bristle-shaped, and awned; root 
perennial and fibrous. 

This grass is somewhat common in somo^arts of England upon 
moist meadows and pastures, but is rarely to be met with in Scot¬ 
land. The culms have a height of from 18 inches to 2 feet. It is 
of hardy habits, and well adapted for irrigation, containing also a 
large proportion of nutritious matter. However, it yields but a 
small bulk of herbage in comparison with some grasses equally well 
suited for irrigated meadows; is liable to what is called rust disease; 
its seeds are only to be had in small quantity; and, lastly, its long 
sharp bristle-like awns are often the cause of irritating and inflam- 
ing thfiHgxuns of cattle: cm all these accounts it can scarcely be 
reoomt^pded for cultivation. It is said, however, lo form the prin¬ 
cipal herbage in some femed pastures of Norfolkshire, considered 
excellent for sheep . It blooms from end of June till beginning of 
July, and ripens its seeds early in August The seeds rate at from 
Is. 3d. to Is. 6A per lb. The genus Sordeum includes other three 
native grass species besides the foregoing—viz., S. murinum (wall 
barley), H. maritimum (sea barley), and H. sylvaticum (wood barley). 
These are all rare in Scotland—not very frequent either in England; 
and it is just as well that such is the case, because, being furnished 
with longer and rougher bristly awns than even H. praiense, when 
mixed with hay they almost cannot fail to irritate the gums of 
horses and cows to such an extent as to cause inflammation. Their 
agricultural value may be put down as zero. 

The tribe of the Sordeacece consists of four genera—viz., Sor¬ 
deum, Lolium , Mgmus, and Triticum. The third genus Elymus 
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is of two native species, one of which, however, is extremely rare, 
being found in only one or two localities on the English coast. 
This species, the A geniculatus (pendulous sea lyme-grass), is 
known from the common one by its larger size, longer and more 
open spike, and which (the spike) is bent towards the lose, and 
points nearly perpendicularly downwards . The common species, 
E. arenarius (upright sea lyme-grass), is found growing very fre¬ 
quent on nearly all parts of the sea-shore around this island. Its 
root is perennial and extensively creeping . The stems grow from 
2 to sometimes even 5 feet , in height, ending in a dense spiked 
inflorescence of from 4 to 8 inches in length, and about half-inch 
wide. The sea lyme-grass is often found growing in company with 
the sea reed-grass, noticed farther on, and widen it somewhat re¬ 
sembles. The former is distinguished from the latter in its ligule 
being very short and obtuse, and the spikelets without footstalks, 
consisting of three or four florets; whereas the sea reed-grJp Iks 
the ligule long and pointed , the spikelSts with short footetallsr &a3 
of only one floret. Both stems and foliage of E. arenarius are ex¬ 
cessively hard and coarse, and are not eaten by any of our domestic 
animals in a growing state; however, as it is shown by analysis 
that this plant contains nearly one-third of its weight of saccharine 
matter—hence sometimes termed the sugar-cane of Britain—its hay, 
if cut down to small pieces and boiled with corn or other food, 
ought to be found very nourishing. The sea lyme-grass may be 
said to be chiefly important through its powerful creeping roots— 
these being of great value in arresting the spreading of the loose 
blowing sand of the sea-shore. 

The grasses proper of the remaining family in the tribe (2W- 
ticum) are nearly all worse than worthless for any agricultural pro¬ 
perties. The common creeping wheat-grass, T. repens, is better 
known to farmers as a couchgrass ” or “ quickens,” and its roots 
are the most troublesome and hurtful plagues in arable land that 
the farmer has to contend with. Its inflorescence is spiked, as in 
the ryegrass, with the spikelets arranged alternately on each side, 
but the florets and glumes placed contrary to those of the rye¬ 
grass—viz., with their edges to the rachis; it has two glumes of 
equal size, and acute. The "couchgrass” is too well known to 
require any further description; yet this much-maligned grass is 
stated by chemists to possess in its roots three times as much 
nourishment as what the stems and leaves have. The long fleshy 
roots, say they, if washed, cut up, and boiled, are then sweet and 
wholesome, and eagerly eaten by cows and horsed the process 
might easily be tried, as they are only too plentiful in many dis¬ 
tricts. The r. repens is known also in some parts as H dog-grass” 
from the fact of dogs being seen frequently to eat its leaves—medi¬ 
cinally, it is supposed, to excite vomiting; and if it has this effect 
upon dogs, no wonder that it is so instinctively avoided by cattle. 
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Another species, the T. caninum (bearded wheat-grass), is per¬ 
haps the only member of the family deserving attention through 
agricultural merits. It much resembles the preceding species, 
but differs in the florets being furnished with long, slender, 
roughish awns —longer than the palea —and in its root being fibrous. 
The T. caninum affords a considerable quantity of nutritive herbage 
early in spring, although rather late in flowering, and it continues 
to grow also freely during the summer and autumn months. It 
succeeds well enough on all soils, exeep| very wet stiff clays; and 
though not greatly relished perhaps, eaten by horses, cows, 
and sheep. However, it is much liable to be injured by rust disease, 
but this might be partly overcome by careful cultivation and proper 
selection of soils. 

All the other species of the Triticum genus lie under the ban of 
the fanner, as troublesome weeds and impoverishes of the soil. 

a» 

TAPER FIELD BROME-ORASS 

(Br&mui comnutatus —the B. arvensis of some—of the tribe Festucacece). 

The brome-grasses are better known popularly, in the west coun¬ 
try at least, as “ goose-grass.” 

Panicle large, loose, and spreading; glumes two and unequal; 
outer pale of floret bifid— ie., deft into two points at the summit— 
and always with an awn arising ftom immediately 'under the two 
points; ligate of upper sheath prominent; root annual and fibrous. 

All the species of the Bnrni are, without exception, of a most 
innutritions nature, and some of them can be classed only as inju¬ 
rious weeds. The above species is the best in the family; and 
although comparatively an unproductive grass, it yet possesses a few 
qualities entitling it to notice. It is of hardy habit, and stands 
.well through the winter, coming away early in spring; has short 
fibrous roots, which do not exhaust the soil; and it readily propa- 
|gates,^elf from its seeds without aid, produdng a good quantity 
of laippaed seeds, which shake off easily when ripe. It is useful, 
to a certain extent, for single crops of hay, particularly on uplmd 
farms, and ought to be taken whilst in a green state, as it cont ains 
(to say the best we can for it) some little nourishment, if cut at 
the time of flowering, hut the hay is almost entirely worthless if 
left unmown till the seeds are ripe. 

The different species of this genus are somewhat elosely allied, 
and difficult to distinguish without some practice in botany; but it 
is of little consequence, as none of them can be recommended, and 
the greater part should be treated only as weeds. There are in all 
twelve native species, with varieties. The most common of these, 
besi d es the preceding, are B. mollis (soft brome-grass—called "lop ” 
in some parts of England), and B. racemosus (smooth brome-grass). 
These two are both very unproductive and innutritions, and are often 
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only too plentiful amongst ryegrass hay-crops—a complete separation 
of their seeds from those of the rye-grass not being easily effected 
by the common wood ryegrass sieve, although it can be done almost 
perfectly with a wire-sieve machine. The brome-grasses bloom from 
beginning till middle of June, and ripen their seeds early in July. 
Quantities of the seeds are raised sometimes on upland farms in 
Ayrshire, in combination with ryegrass, from which they are after¬ 
wards separated; consisting mostly of a mixture of the three species 
mentioned above; and such mixture of brome or “goose-grass 99 
seeds is retailed out at from Is. 6d. to 2s. per busheL 

The ryeseeded brome-grass (B. seccdinus) is not so common as 
those already mentioned, but is a troublesome weed to farmers 
when it gets into wheat and rye fields; the seeds of this species, 
when felly ripened, resembling those of rye, and possessing much 
the same deleterious properties as those of the bearded darnel, im¬ 
parting a bitter taste to flour when ground along with grain. It is 
known by the panicle drooping much when the seeds are ripening, 
the spikelets consisting only of four or five florets, and the outer 
pale of the floret being more rounded at the summit Another 
species, the B. sterilis (barren brome-grass), which has the florets 
fernished with very long rough awns, and the panicle much droop¬ 
ing, is known in some districts as “ drank,” and can only be put 
down as worthless. 

The brome-grasses are somewhat nearly allied in their botanical 
characters to the broad-leaved fescues ; but however much this may 
be the case, there is an immense difference between the two families 
in their nutritive and economical values, and comparative merits as 
hay and pasture grasses,—the fescues ranking amongst the most 
superior for these purposes. 

BEEDLTKE CANARY-GRASS 

(Phdlaris arundinacea , of the tribe Phalaridece). 

Placed also by some botanists as Arundo colorata . Panicle 
long, narrow, crowded, close at first, afterwards more spreading, 
and of a brownish-red colour, with shades of green and yellow; 
spikelets numerous and crowded, of one awnless floret; base of 
floret furnished with two linear tufts of hairs; root perennial and 
fibry-creeping. 

This grass is rather frequent in Scotland, growing naturally on 
alluvial clayey soils by river-sides and the margins of lakes, and 
always close to the water. Its culms are erect and smooth, growing 
to a height of from 4 to 5 feet, and covered with long sheaths, embrac¬ 
ing nearly the whole of the stem. The long cord-like roots are much 
covered with short fibres, and have often lateral suckers growing out 
from them. Both root-leaves and stem-foliage are produced in large 
abundance, of a rather harsh feel and light-green colour, but con- 
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taining an average proportion of nutritive matter. From the harsh¬ 
ness of its herbage and reediness of its stems, P, arundinaeea is 
generally refused by cattle in a growing state ; still, when made 
into hay and cut up into small pieces for boiling , and used in a 
boiled state with other food, it is then readily eaten, and is nourish¬ 
ing. It is best suited for tenacious clayey soils; and to grow it 
for hay upon marshy lands of a clayish nature, or if even having a 
clayish subsoil, it certainly merits a much greater degree of atten¬ 
tion than it has yet received from cultivators. It will yield, 
on suitable lands, three cuttings during the season; and a few 
pounds of its seeds might be beneficially flung in, to th*e greatly in¬ 
creased bulk of produce, upon meadows under irrigation of a stiffish 
nature, or having at least a clayish substratum. This species 
flowers in July, and ripens its seed about the middle of August; 
the seeds are similar in appearance to canary bird-seeds of the 
shops, but much smaller in size, and their price is from Is. to 
Is. 4cL per lb. A variegated variety of this species is well known as 
an ornamental garden-grass under the names of “ gardeners’ garters 99 
and " ribbon-grass.” 

He AmmophiUa, arundinacea (Sea reed) is also ranged under 
the tribe Phataridece, and which it completes. The sea reed, in some 
of the older botanical works, is placed as Armdo armaria and 
Psamma arenaria ; and is also known as sea mat-grass, or mat- 
weed, It has a height of 13 inches to 2 feet, mi its root is peren¬ 
nial and extensively creeping. This grass is of ho good for agricul¬ 
tural cultivation. like the sea lyme-grass it is only useful for 
retaining and fixing the drift-sand alongst the sea-coast; forming 
I an embankment against the encroachments of the sea, and prevent- 
I ing the blowing of the loose sand over the more inland arable soil. 
The sea reed-grass makes an excellent and durable thatch, and it is 
said to yield a fibre almost equal to that of flax * 

' - THE COMMON REED 

(Arunda phmgmites, of the tribe Arundinacece). 

This genus now forms a tribe by itself in the botany of the British 
native grasses. It is found growing by river-sides and the margins 
of lakes, but in the greatest perfection on rich alluvial deposits which 
are occasionally flooded by fresh-water tides, as on the north banks 
of the Tay, in the Carse of Gowrie. It is the tallest of all the British 
graminece, the stems often reaching a height of near 6 feet. The 
panicle is very large, of a brown chocolate colour, and bending to 
one side; long white hairs grow from the base of the inner pale of 


* The same or a similar variety is now largely imported from Spain, for the manu¬ 
facture of paps 1 . The Romans used it in making ropes, — Ed. 




COMPARATIVE VALUE OF THE DIFFERENT GRASSES. 321 


the floret, gradually elongate as the flowers advance to maturity, 
and finally, as they spread in every direction, give a beautiful silty- 
like appearance to the large waving panicle. Although this plant 
has no agricultural value as cattle forage, it is yet of considerable 
use for several other purposes. 

The foregoing papers finish the grasses proper; and they include 
all the species of any value to the farmer, as well as many of those 
which are the most injurious to him as weeds, or otherwise worthless. 
We intend now briefly to notice a few other of the more commonly 
used herbage and forage plants, before proceeding to the more prac¬ 
tical portion of these papers—viz., The Tables of Mixtures. 


Natural order Leguminosce. — The order Leguminom com¬ 
prises all those genera which have the seeds contained in pods or 
legumes —hence the name; and ranks next in importance to the 
graminece, as furnishing plants suitable for hay or pasture. 

CULTIVATED CLOVERS. 

Trifolium pratense —Common or biennial red clover.—The 
biennial kinds of the broad-leaved clover are distinguished from the 
more permanent sorts, in their roots being thicker and fleshier, and 
penetrating deeper into the soil, and by their stems and foliage being 
less downy. Good native or English-grown seeds of T. pratense 
are large in size, and of a strong darkish purple colour. The plants 
raised from English red are of a most luxuriant .habit of growth, 
yielding very heavy crops, and are particularly adapted for the better 
class of soils; they are subject, however, to continually altering sub- 
varieties, not only from diverse culture and variety of soil, but also 
through frequent intermixture of foreign seed. The Flemish or Dutch 
red clover plant is also of a strong but coarser habit, and succeeds 
better than the others on rather inferior soils, particularly if some¬ 
what damp ; its seeds, like those of the English variety, are large, 
but less plump,* and inclining more to a whitish yellow colour, file 
French variety is of a rich green succulent appearance, mth the 
stems and foliage more smooth, and the plants usually iather less in 
size than either of the preceding: from naturally belonging to a 
warm climate, it is best suited for sowing upon rich fertile soils in 
sheltered situations; its seeds are small and round, and have a 
larger portion of purple in their colour. The plants produced from 
American seed are also usually not so luxuriant in growth, having 
the stems thinner and more woody, and it is fully more permanent 
in duration; the seeds, like those of the French variety, are compara¬ 
tively small in size, but inclining considerably more to a whitish 
yellow in colour; large quantities of year-old (and older) American 
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red seed are often in the market, which farmers should be careful to 
avoid. 

Trifolmm pratense perenne —Perennial red clover or cowgrass. 
—The cultivated variety of this clover differs but little from the 
common biennial sort in general habit and appearance; its herbage 
is more downy or hairy, the root fully more permanent, and it is of 
rather later growth- Its seeds are of large size, and plump, and 
when good are mostly of a very dark purple in colour; they are 
always higher priced than those of the common red. Cowgrass is 
of good service for a number of years’ pasture, although it is now 
presumed that the Alsyke or hybrid sort has superior claims. 

Trifolium medium — Zigzag clover or marl-grass.—This wild 
species, from bearing the name of Cowgrass in some districts, is 
often confounded with the preceding variety, and recommended 
accordingly for pasturage, on account of its permanency; but it can 
only be considered as a weed where naturally abundant, for cattle 
seldom eat it except when their pasture is very bare, and its strong 
creeping roots are also very hurtful to grass lands, soon starving out 
every grass plant in their vicinity; and even was it more deserving, 
the small quantity of seeds which it matures debars it from extensive 
cultivation. This species also resembles the common red, but differs 
in having more rigid zigzag stems, with narrower and darker foliage, 
and chiefly in its creeping roots. 

Trifolium repens —White or Dutch clover.—This is a species 
very well known, and amongst the very best of perennial pasture 
plants. It grows freely and naturally on a great variety of soils and 
situations, having probably a wider range of soil-adaptability than 
any other of our fibrous-rooted agricultural plants. The stems are 
creeping, and root at the joints, the roots being fibrous and very 
small as compared with those of the red species. The white clover, 
through its prostrate and creeping habit of the stems, and the com¬ 
paratively small bulk it yields when mown, is not so suitable for 
lay crops; but it is of much value for grazing purposes, for which 
it Is every way most admirably adapted. By analysis this species 
is inferior to die red in nutritive dements, and, like the red species, 
there are several varieties of it, some of which doubtless are more or 
less productive and nutritive. 

^ Trifolium hybridum —Alsyke or hybrid clover.—This very supe¬ 
rior perennial clover, being the latest introduced, is generally consi¬ 
dered a hybrid between the white and broad-leaved red sorts. It is 
said to be a native of Sweden, and was first brought into notice in 
this country in the year 1834. It is of very hardy habit, resisting 
the extremes of drought in summer and of the severest winter; and 
Is also wonderfully productive, especially on moist soils, being of a 
mom branching habit than the common red, and tillering out later¬ 
ally over the ground. The roots of this species are fibrous and per¬ 
ennial, and the whole plant of a very succulent nature. It is vain- 
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able both for hay-crops and as pasturage, and specially to many 
farmers, from the certainty of producing a crop upon such lands as 
have become what is called clover-sick. The seeds of the alsyke 
are still comparatively high in price, although probably they will 
come still farther down, as the increasing demand will no doubt 
cause an increased supply; if it is, however, a real hybrid , we can¬ 
not expect ever to see its seeds rate as low as the usual average of 
red and white. 

Medicago lupulina —Yellow clover or trefoil.—This plant, though 
popularly known as yellow clover and as trefoil, does not belong to 
the Trifolium genus, but is properly one of the Medick or Lucerne 
family—a distinguishing botanical character of which is, that the 
seed-pods are produced in more or less twisted spirals, one-celled 
and flattened. Many fanners are somewhat prejudiced against the 
yellow clover; yet it is equal at least to the white in nutritive value; 
its produce for mowing is much more abundant; and it comes away 
earlier in spring, besides making a more vigorous autumnal growth, 
though not so good in the height of summer when the white is at its 
best On these grounds it is recommended that the yellow seeds 
should form a proportion in every mixture either for hay or pasture, 
more particularly as the extra expense is a mere trifle, the seeds of the 
yellow on an average not exceeding in price one-third that of those 
of white, besides being nearly always of better growing quality. It 
is by no means, however, intended that the farmer should diminish 
his quantities of the white seeds; two or more species of plants, 
either for hay or grazing, are always better than one only, and Is. 
to Is. 6d. per acre of increased expense would bear no comparison 
with the increased bulk of hay or productiveness of the pasture. 
The above recommendation is borne out, specially on their light 
soils, by the practice of very many experienced and most intelligent 
farmers, every way qualified to form a correct estimate. 

The average price of good yellow dover-seeds to farmers may be 
put down at 44 to 4 Jd. per lb. The prices of red and white vary 
more in different seasons ; a near approach to their averages may 
be given as 84 to 94 per Jb. for the red, and 104 to Is. per lb. for 
the white. The seeds of both the red and white clovers often suffer 
serious injury from the attacks of a small insect of the weevil tribe, 
which not only completely destroys the germinative powers of a 
great portion of the seeds, but also deteriorates much of the remain¬ 
der by partial gnawing; the white, in particular, is much infested, 
and prices of its seeds are very fluctuating; be it remarked also, 
that in those seasons when white seeds rate highest, the general 
j quality is always the worst. It is a great mistake and false economy 
! on the part of cultivators, when buying clover seeds, to refuse taking 
- the best quality on account of it being some 34 per lb. or so higher 
in price; the difference in the outlay per acre is little, and it is not 
doing justice to the soil by sowing inferior see4 It may be stated 
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as a general rale, applied to all sorts of seeds, that the advantage of 
“ cheapness” is oftener than otherwise a delusion of the penny 
wise and pound foolish” order. The competition in lowness of 
price is also a chief cause for frauds and adulterations being some¬ 
times practised with seed. A fuss is raised every now and then 
abont doctored clover seeds. Some parcels of red occasionally con¬ 
tain a small proportion of fine white sand, or very small rib-grass 
seeds, whether put in intentionally or grown along with the red 
seed is immaterial; these can easily be detected and avoided. The 
doctoring alluded to is done with colonring matter, such as dyeing 
inferior white seed of a bluish colour to resemble and be sold for 
alsyke; coating inferior or dead old brownish white by the fumes 
of sulphur, so as to pass for new and fresh seed; or dyeing old or 
inferior-coloured red partially with indigo, so that it may sell at an 
enhanced price; these are some of the “ chemical ” operations said 
to be practised upon clover seeds. The writer does not believe that 
such practices obtain in the least degree in Scotland; and if any 
such doctored parcels ever do find their way into our country, they 
are in very infinitesimal proportion to the total amount It re¬ 
quires a practised and skilful eye to detect these frauds, and the 
cultivator’s best safeguard against such is to confine his purchases 
as much as possible to respectable seedsmen, many of whom have 
devoted the greater part of their lives to the study and investigation 
of seeds. In most small country towns seeds are sold by small 
shopkeepers, to a greater extent in Ireland and England than in 
Scotland Suppose a London wholesale seedhouse, who may have 
been dabbling to some extent in “ doctoring processes,” either upon 
clover or other kinds of seeds, wish to find a market for their un¬ 
sound wares, to whom will they naturally offer such ? It is not 
very probable that the regular seedsman, who has a thorough know¬ 
ledge ot his trade, runs the slightest risk of even getting an offer. 
It is in feet through the competition and cutting down of prices 
by theoe two-m<®1h-m-the-year seed-sellers that adulterations and 
frand&ia seeds are fostered The real seedsman’s interests are quite 
identical with those of the farmer. 


COMMON BIRD’9-FOOT TREFOIL 

(Lotus comiculatus, of the natural order Legumino&ce). 

Legume, one-celled, with many seeds, round and‘straight. Natu¬ 
rally this plant is found growing abundantly on dry elevated pas¬ 
tures of heathy soiL Its roots are perennial, thick and fusiform, and 
penetrating to a considerable depth, which enables it to withstand 
and retain its verdure through a long continuance of hot dry weather. 
The herbage of this species is highly nutritious, and seemingly much 
relished by cattle; and it can be recommended either for pasture or 
hay on such soils as are mentioned above, and also on very light dry 
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I lands, yielding oj such soils a larger bulk of herbage than any of 
the cultivated clovers. It blooms from end of June till August, the 
flowers being of a bright yellow when growing, but changing colour 
when near ripe. Another species, the Lotus major —greater bird’s- 
foot trefoil—has a more luxuriant habit, and is found naturally in 
moist situations, as under damp hedges. This species is creeping- 
rooted, and succeeds best on such soils as have a portion of peat in 
their composition. It may be considered the best of all the clover 
tribe for withstanding an excess of moisture, and might be profitably 
introduced into irrigated meadows. The seeds of it are now cheaper 
in price, and can be had from 1 s. 6cL to Is. 9d. per lb. The herbage 
of both, the above contains a greater proportion of bitter extractive 
and saltish elements than that of the common cultivated clovers; 
the latter again containing more of these bitter principles than the 
grasses, and this is the chief reason why grass and clover hay, when 
mixed, is superior in wholesomeness to hay made from grass alone. 
The two species of lotus noticed are the only ones having agricultu¬ 
ral interest. 


CRIMSON OR ITALIAN CLOVER, OR TREFOIL 
(Trifolium incurnatum , of the natural order Leguminosce). 

Stem strong, much branched, and about 18 inches in height; 
flower-heads, oblong and tapering, and of a crimson flesh-colour; 
every part of the plant downy ; root annual. 

This annual clover plant has been recommended for sowing in 
autumn, as yielding an abundant crop of early green food for cattle 
in the forepart of the season. It is grown with much success in the 
southern counties of England, but its cultivation in Scotland has 
hitherto been very limited, and most probably our climate is rather 
cold for its profitable growth ; possibly on some of our warm dry 
shore-lands it might he found to succeed. Its seeds can now be had 
at from 4d. to 6d. per lb. 

CULTIVATED SAINFOIN 

(\Onobrychis sativa, of the natural order Leguminosce), formerly placed 
as Eedysarum onobrychis. 

Stems upright, and grow from 2 to 3 feet in height ; leaves of 
10 to 15 leaflets, smooth, acute, and opposite; flowers in spikes, 
on long footstalks, and of a fleshy-pink colour; pods toothed at the 
margin and ribs, one-celled, and one-seeded. This is a perennial 
herbaceous plant, partial to dry chalky soils. It is considered by 
cultivators in the south of England as their most important legumi¬ 
nous forage plant, for growing on the thin dry chalky soils peculiar 
to that district. Sainfoin seeds will not germinate if more than one 
year old, so that intending growers should be cautious when 
purchasing. 
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MILFOIL OR YARROW 

(AchUlea miUefolium, of the natural order Asteracece , or Composite). 

Steins usually about a foot in height, branching, with the flowers 
arranged in flatfish heads, called Corymbs, at the ends of the bran¬ 
ches ; colour of flowers, commonly white, sometimes tinged with 
pink; leaves, bipinnate and hairy; root, perennial and creeping. 
The common species of this corymbiferous genus, A. millefolium, 
(E*r. miUefeuiUe) or thousand-leaved, so called from the leaves being 
cut into a vast number of narrow acute parts, abounds on the dry 
banks of rivers, and is very frequent round the borders of light dry 
pasture fields. Its roots are powerfully creeping, and in rich fertile 
dry soils, the yarrow is apt to become a troublesome weed, if not 
kept down either by sheep grazing or being cut over. It can en¬ 
dure an extreme amount of drought without being injured, being 
often seen flourishing in the very poorest and most arid situations; 
and on this account, for one cause, it can be recommended as a 
small ingredient in a mixture for sowing down improved rabbit- 
warrens, and other suchlike light dry lands. The whole plant 
, possesses aromatic and astringent properties, and is greedily fed 
down by sheep; which animals most probably eat it with such a 
relish more as a condiment, as otherwise it is rather deficient in 
nutritive matter. The yarrow, when in due proportion, is found a 
very grateful and valuable plant in sheep pastures. About 1 lb. of 
its seeds is sufficient to the acre, and they are sold at from Is. 6d. 
to la 9d. per lb. 


COMMON OR PLAIN PARSLEY 

(Apium petroselinum, of the natural order Umbelliferae). 

This plant is so well known through the curled sort of the garden, 
that it is unnecessary to describe it particularly. The leaves of 
parsley are eaten freely by most of our herbivorous domestic ani¬ 
mals, especially by sheep. They are believed to act as a preven¬ 
tive of the Iwer-roi in steep; and on this account, and also because 
of its claim as a condiment, the parsley is recommended te be sown 
as a minor ingredient in all mixtures of grass seeds intended for 
sheep pasture, particularly upon light and medium soils. The seeds 
of the plain-leaved sort are kept by most regular seedsmen for farm 
purposes, and rate about Is., or under, per lb.; about 1 lb. per acre 
of seed may be considered a sufficient proportion. 

RIB-GRASS OR LANCE-LEAVED PLANTAIN 

(Plantago lanceolate ,, of the natural order Plantaginece)> known also 
* as " Lamb's tongue” in some parts. 

This plant is found most frequently growing upon dry soils, but 
has a pretty wide range of adaptation. Its root is perennial; stems 
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without leaves, growing to a height of from 9 to 15 inches, and 
crowned with a short oblong spike, producing many seeds ; and the 
root-leaves are numerous, long and lanceolate shaped, spreading and 
lying flat on the ground. The rib-grass sends forth its herbage very 
early, at which time it may be sparsely eaten by cattle and sheep 
from want of better, and it was formerly recommended on this ac¬ 
count, to be sown in small mixture with grass seeds; however, it 
seems now deservedly getting into little repute, through the close 
prostrate habit of its broad root-leaves, thus occupying a great sur¬ 
face of soil, to the exclusion of more profitable grasses and clovers, 
and also from live stock refusing to eat it as the season gradually 
progresses. In some parcels of rye-grass seed as saved, the seeds of 
the rib-grass are very plentifully intermixed, and the latteT ought to 
be carefully sifted out ere using the rye-grass. Through some 
formers in the west country sowing their own rye-grass without 
having had it properly cleaned, many grass fields may be seen with 
nearly one-half the surface of the soil occupied by rib-grass leaves 
(not to mention at all the preponderance of other weeds on the re¬ 
maining half) ; in such instances as these, where the rib-grass seeds 
are so abundant, and not taken out, it is to no good in sowing the 
seeds of clover or of other fine grasses, as if even they do get germin¬ 
ating, their young seedlings are immediately afterwards smothered, 
and so killed by the broad prostrate leaves of the rib. Considerable 
quantities of rib-seeds are obtained by the seedsmen of Ayrshire 
from out the stocks of rye-grass, but these some years back there 
bag^been little or no wholesale demand for them, and this goes to 
sho# that the practice of introducing rib-grass seeds into grazing 
mixtures has now very much fallen off. 

KINDS AND QUANTITIES OF GRASS AND CLOVER SEEDS FOR SOWING 
DOWN LAND, WITH REMARKS THEREON. 

In sowing down land to pasture or for hay, farmers should bear 
in mind that, though all kinds of seeds will grow best as a general 
rule on the best land, still that, even on their naturally poorest soils, 
they may obtain very fair grazing or hay crops by having the soil 
thoroughly cleaned and liberally manured. It is an essential 
requisite to the obtaining of really nutritious and abundant pas¬ 
turage, that all the roots of creeping, worthless grasses, and other 
weeds, shall have been previously taken out of the soil, to at least 
as great an extent as is possible; if such has not been properly 
done, and unless also his land be in a good state of fertility, the 
farmer may sow what quantity and what kinds of seeds he pleases 
per acre, but he will never obtain a really good pasture. 

Much care has been bestowed upon the various Tables of Mixtures, 
and they are founded on a long course of experience in making up 
such. They include all those species best qualified and conjointly 
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requisite for the production of good hay qrops, or plentiful and 
nourishing pasture. Every attention also has been paid to keep the 
mixtures as low in price as was consistent with their usefulness. - 
However, these mixtures, or any mixtures, dnnofc be laid down as 
fixed rules whereby to act Sods are so diverse in kind, situation, 
and condition, even upon the same farm, that no one mixture is 
competent to suit perfectly almost any two fields. They are merely, 
then, given as guides to farmers, in choosing their seeds. Farmers 
must judge for themselves as to the proper kinds and exact propor¬ 
tionable quantities of each of these to sow, from the particular 
character and state of the soil, its location and altitude, and the 
purposes for which the seeds are intended. likewise too, when the 
land to be sown down has a natural tendency to produce any par¬ 
ticular kind of grass, such must be taken into account when making 
up the mixture. Many experiments have been made with the view 
to ascertain at what depth of covering the seeds of the grasses and 
clovers will germinate, and thrive best afterwards. The results of 
these may be summed up by saying, that the seeds of the grasses 
generally germinate quickly enough, and most evenly, and the 
plants grow most vigorously afterwards, when covered to a depth 
not exceeding one-half of an inch. A very few of the larger-sized 
grass-seeds will germinate and come up even at from 1 to inch 
depth, but beyond that a braird of any of their seeds can scarcely 
be looked for. Of course, something must be placed to the nature 
and state of the soil on which they are sown. Seeds of all kinds 
will braird as qnickly from a much greater depth in warm dry * 
sands, as they will from a less in cold, stiff, wet clays. Clover-seeds,, 
and those of some of the finer-seeded grasses, such as timothy, the 
meadow grasses, golden oat-grass, dogstail, and a few others, do best 
at from nothing to about the one-fourth of an inch, or if jnst barely 
covered. 

In most cases, between 30 and 40 lb. of seed per imperial acre is 
enough to sufficiently clothe the surface of the soil with plants; but 
tile exact quantities must depend upon the character of the soil, its, 
state of pulverisation, and of its wetness or dryness, and something 
too upon the growing quality of the seeds sown. Heavy soils re¬ 
quire more seeds than those of a light nature: and be it remarked 
that the latter, when very moist, through springs or otherwise, 
approach more towards that of the former; whilst well-drained, dry, 
clayey soils approach those of a lighter nature, with regard to the 
kinds of seeds and the quantities of these required for sowing. 
When the land has to lie under grass for a few years, more seed 
should be sown than if only for one year’s hay. More anon on this 
subject of quantity. The quantities are stated in weight rather 
than in measure, the former being by much the more correct system 
of the two. 
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Soil of a medium. 

Lb. per 
Statute Acre. 
- 18 

* 8 

4 

. 2 


Or a cheaper mixture, as follows 

B 
T 

Common ryegrass seed, 

Italian do. do., 

Biennial red clover-seed, - 
Alsyke or hybrid do.. 

Trefoil or yellow da. 

Lb. 86 

Price: y should cost about 17s .; ~ about 14s. 

A mixture which would yield a very large bulk and weight of hay, of a nutritious, 
wholesome quality, might be composed of the following, for sowing upon moist 


heavy hams , or wet days :— 

0 Lb. per 

T Statute Acre. 

Tall fertile fescue-grass (Festuca elatior), . . 12 

Bough-stalked meadow-grass (Poa trivialis), . 6 

Meadow catstail-grass (Pkleum pratense), . . 4 

Biennial red clover (Trifolium pratense), . . 6 

Alsyke do., (Trifolium kybridum),. . 2 

Yellow do., (Medicago lupulina J, . . .2 


Lb. 32 

This mixture however, in the present state of prices, would cost 
about 25s., or fully that, per acre; and the quantity of seed allowed 
is even to the under side of that required for such heavy soils. It 
would be specially suitable for rich moist heavy lauds in the vicinity 
of gentlemen’s policy-grounds, where the fields are usually much 
sheltered by trees; and the first cutting should be taken when the 
Tall Fescue is coming into flower. It could be made equally suit¬ 
able for one or two years’ pasturing after the hay crop by the addi¬ 
tion of 3 to 4 lb. of white clover. 

For the selection of the best quality to sow of the common lye- 
grass in ^ mixture, see the paper upon that grass. It was hinted 
that more would be said on the subject of quantity of seed required 
per acre. He writer has a dim recollection of having seen it stated 
somewhere, that about two-thirds of the seeds sown by farmers of 
every kind are somehow or other destroyed—that is, only^ some 
one-third part of all the seeds sown ever arrive at . completion, or 
attain the end for which nature intended them by producing and 
ripening a supply of each their own kind. 

TRANS*—OCTOBER 1864. 2 A 


Lb. 32 


Lb. per " 
Statute Acre. 
15 
9 
€ 

2 

4 


’ fro. 1. 

Mixture of seeds for cms'jrear’s hay, or green cutting. 


Italian ryegrass feed, . 
Biennial red clover seed, 
Alsyke or hybrid do.. 
Trefoil or yellow do.. 
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About 35 lb. of seeds, two-tbirds grass And one-third clover, will 
givens nearly three seeds to each square inch of soil in the acre; and 
if every one of the seeds could be depended upon to perfect a plant, 
this would certainly be a superabundance if intended for hay crops, 
although questionable if any more than enough upon rich fertile 
soils for pasturage, some old natural pasturcWnrning out many 
more roots to the square foot than the number indicated above. 
But the statement made at the commencement of this paragraph 
does not even go far enough with respect to grass-seeds, and par¬ 
ticularly to clovers. Much less than a third part of that sown of 
them ever arrive at completion. Taking the average run of all 
the seed of red and white clovers sent out one year with another, 
little more than one-half of the seeds can germinate, or have that 
power within them, even as they come from the plants. There are 
always, too, more or less clover-seeds held over by merchants—some 
years veiy considerable quantities—and these one-year or more old 
clovers, specially the red sorts, though having still vitality enough 
to vegetate, very many of the young plants from such soon decay 
and die, and but few of them have strength to make a luxuriant 
growth. Besides, the land to be sown down is in many cases in 
such a rough cloddy state, that veiy many of the seeds are covered 
to too great a depth for germination] and also-, many of the young 
embryo plants are eaten or destroyed by insects of one kind or 
other. Taking all things, then, into consideration—but the fret is, 
there is no use in speculating any longer on the subject—practically 
it is found less seed than that noted above will not do. The price of 
grass and clover seeds is such a small item amongst the farmer’s 
other outlays, that it is better to err on the safe side by sowing 
plenty of seed than to run the risk of a less crop through not hav¬ 
ing a sufficiency. 

No. % 

Mixta© seeds for one year’s hay, and one or two years* pasture following. 

Medium soils. 

lib. per Statute Acre. 


Common ryegrass seed, . 
Italian da do., 

Meadow cats tail grass do.,. 


* a 

a a 

a * 

. 16 or 17 
. 9 

2 

Biennial red clover do., . 
Alsyhe or hybrid do. do, . 
White do. do., 

Yellow do. do.. 

a 

* 

a 

• • 

a • 

* a 

• a 

3 

. 2 
24 

. 3 or 24 

Lb. 38 


The above mixture of seeds should cost the farmer about 15s. 
If the character of the soil inclined to a lighter than a medium, the 
2 lb. of timothy might as well be withdrawn, or at least diminished, 
and the clovers increased 1 lb. or so instead; if, on the contrary, the 
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soil approached to a clayey loam, the timothy may be increased to 
3 or 4 lb. per acre, lessening the ryegrasses in proportion. 


No. 3. 

Mixture of seeds for one year’s hay, and two at least or more years’ pasture follow¬ 
ing. Soil of a medium, and in good heart, 

4= lib. per Statute Acre. 


Common ryegrass (Lolium perenne), . . . 10 to 12 

Italian do. (Lolium italicum), ... . . 9 

Cocksfoot grass (Dactylis glomerata), . 3 

Meadow fescue-grass (Festuca pratonse), ... 3 

Rough-stalked meadow-grass (Foa trivialis), . . 2 

Meadow eatstail-grass (Phleum pratmseL . . 2 

Biennial red eJover f pratensej ,. . • 2 

Alsyke do. (Trifolium hybridwm), ... 1 

White do. (Trifolium repens), .... 3 

Yellow do. (Medicago lupulina), ... 3 


lib. 3S or 40 


Or, if for two* three, or more years’ grassing alone, and no hay; say— 


B 

Common ryegrass,. 

Italian do., 

Cocksfoot grass, . . , 

Meadow fescue-grass, 


Lb. per Statute Acte. 
. 12 to 14 

. - 5 

4 
4 


{Or better, perhaps, 3 lb. m. fescue and 1 lb. dogstail). 


Rough-stalked meadow-grass, .... 2 

Meadow catstail-grass, ..... 2 

Perennial red clover or cow-grass,.... 1 

Alsyke clover, ...... 1 

White do.,....... 4 

Yellow do.* ...... S 


Lb. 38 or 40 


If intended to be grazed partly or occasionally by sheep, add 1 lb of field-paisley 
per acre. 

The above two mixtures should cost, § about 17s. 6d., and § 
about 18s. 6d. The remark anent the timothy, appended to No. 2 
Table, is of course equally applicable here. The quantity of rough- 
stalked meadow-grass given in No. 3, may be very advantageously 
increased if the soil is a rather damp rich deep loam, lessening, if 
need be, the common ryegrass to an equal extent. In some seasons, 
when the white clover seeds are very high in price, and then usually 
of worse average quality, it will help to keep the cost more within 
hounds, and be about equally as profitable in the grass crop, to lessen 
the quantity of white seeds, and make up for that by an increase in 
the yellow, and, to a slight extent, the hybrid sorts. 
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The prices of the seeds of most of the “natural” grasses are still 
high as compared with that of ryegrass; but if a demand to any 
extent was -springing up, a more abundant supply would doubtless 
soon be brought forward, and the prices of many of them (such as 
those in No. 3 Table) in consequence quickly recede. The seeds of 
some which are now sent out are often very inferior in growing 
quality through being fusty and old—having lain too long in the 
seesdmen’s stores. This, of course, is caused by the want of de¬ 
mand. The seedsman, or seed-grower, should endeavour as much 
as possible never to rear of lay in a greater supply of seeds than 
he has a reasonable expectation of getting rid of whilst they are 
fresh. That supply, however, cannot be hit upon to a nicety; 
and it is not to be expected that the seedsman must “fling over¬ 
board ” all the seeds which have to be held over: if such was to be 
done, the cultivator may make up his mind to pay a much higher 
price for seeds than he has been in the habit of doing. Some 
speculators there may be who do, in cheap seasons, buy up large 
stocks of certain seeds for the purpose of holding over, and, if pos¬ 
sible, realising a greater profit; but such speculation ought not to 
be encouraged, as it is very adverse to the interests of agriculture. 
It is the seedsman’s duty, however, to inform his farmer-customers, 
so far as he himself knows, as to what seeds are really good, and of 
any others which may be deficient. This is necessary, not only in 
regard to old seeds, but also, because in some seasons the seeds of 
many .plants are more defective in growing quality than they are in 
others—naturally they are so; and consequently a greater weight 
of seed has to be sown to the acre when of such inferior quality. 
To enable seedsmen to do this, those of them who attend properly 
to their business generally test the growing-quality of all the seeds 
they send ont. However, if farmers cannot depend thoroughly on 
the merchant from whom they get their supplies of seeds (though 
we believe the more confidence there is in business transactions 
betwixt farmer and seedsman the better for the interests of 
both parties), they ought, before purchasing, to procure small 
samples, and test them, by sowing a fixed number in a seed-pan, 
observing what proportion of the number sown germinate, and 
the time which these take to do so. Confining the following re¬ 
mark to grasses and clovers, there is not so much difference 
betwixt the respective merits of those most commonly used, but 
that one kind may be sometimes substituted for another which 
happens that season to be deficient in quality, observing that the 
substitute is as near as possible suitable for the particular soil and 
purpose. Allowing that the cultivator has satisfied himself as to 
the growing quality of the seeds, an eveiy way superior pasture, 
and also hay-crop, might be had off such soils as that mentioned in 
No. 3 Table, by sowing the following proportions of grass-seeds:— 
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C 

F Lb. 

Cocksfoot-grass, ...... 8 

Meadow fescue-grass, ...... 6 

Bough-stalked meadow-grass, ..... 4 

Common ryegrass and Italian do., .... 8 

Fibrous-rooted tall oat-grass, . . . . . 2 

Meadow cats tail-grass, ...... 2 

Clovers—in same proportion as in other mixtures of No. 3, . 9 


Lb. 39 


If sheep were occasionally to be grazed on this mixture, it would 
be advisable to add 1 lb. each of dogstail, hard fescue, and parsley— 
subtracting an equal quantity from the cocksfoot and ryegrasses. 
The herbage of such a mixture as § would be much more productive 
and nourishing, and also greatly earlier. It would cost, at present 
prices, fully 23s,; but, if for a hay-crop alone, a less weight of seed 
would be sufficient. 

Many farmers labour under the impression that the u natural ” 
grasses, such as those given above, and others, are inadmissible, or 
at least inferior to the cultivated or “ artificial ” ryegrass for alter¬ 
nate-cropping mixtures; but if cultivators would make sure to pro¬ 
cure fresh and good-growing seeds of the best species of these, 
either by raising such themselves, or “ seeing that they get them ” 
so, they would find these species equally suitable—on many soils 
more suitable and much more productive—for sowing in any coume 
of rotation whatever. All those species having fibrous roots, if 
equal in other respects, are every whit as well adapted as the rye¬ 
grass for' the alternate system of husbandry; and if superior in 
other respects, so much more are they better adapted. In fact, the 
very artificial nature of the ryegrass has weakened its roots so much 
that it dies out of its own accord from pastures only too quickly. 

It is, in a manner, superfluous giving a mixture for a ryegrass 
hay-crop off which the seeds are to be preserved, as the more rye¬ 
grass and the less of any other plant, so much the more remunerat¬ 
ing will the crop of seed be. However, if our Scotch west-country 
farmers, and others, will persist in supplying a great part of the 
three kingdoms with ryegrass seeds, let them sow a pretty large 
proportion of white clover—say 8 lb. per acre at least;—along with 
the ryegrass, and a tithe of the damage inflicted may be avoided, 
specially with regard to the pasture following. Not more than a 
pound or two of either the red, alsyke, or yellow, is allowable in 
a mixture for such purpose. 
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No. 4. 


Mixture of Seeds for Permanent Pasture* 


English Karnes. 

Botanical Karnes. 

Ib. per Statute Acre. 

light 

Sofia. 

Medium 

Soils. 

Heavy 

Soils. 

Common ryegrass, . 


Lolium perenne. 

8 

9 

10 

Italian do., 


Lolium italicum. 

4 

4 

4 

Cocksfoot-grass, 


Dactylis glomerata, • 

2 

4 

3 

Meadow fescue-grass, 


Bucetum (festuca) pretense, 

2 

4 

4 

Tall do.. 


Bucetum (festuca) elatius. 

... 

1 

i* 

Common bard do., . 


Festuca duriuscula, . 

2 

2 

1 

Purple do. do., . 


Festuca dur. rubra, . 

2i 

... 

... 

Meadow foxtail-grass, 


Alopecurus pratensis, 

1 

14 

2i 

Rough-stalked meadow-grass, 

Poa trivialis, . # • j 

... 

2 

n 

Smooth-stalked do.. 


Poa pratensis, . . . 

2_ 

Mi 

... 

Wood-growing do.. 


Poa nemoralis, 

1 

1 

if 

Meadow cats tail-grass, 


Phlernn pretense. 

I 

1 

24 

Crested dogstail-grass, 


Cynosures cristate. 

i 

4 

4 

Golden oat-grass. 


Tnsefcum (aveuaN fiavescens, 

i 

J 

... 

Sweet vernal-grass, . 


Anthoxanthum odoratum, 

... 

J 

1 

White clover, . 


Trifolium repens, - 

3 

4 1 

4 

Yellow do.. 


Medicago lupulina, . 

4 

3 

3 

Perl, red do., . * 


Trifolium pretense perenne, 

• 1 

1 

1 

Alsyke do., . 


Trifolium hybridum. 

1 

1 

2 

Common birdsfoot trefoil. 

Lotus eorniculatus, . 

i 

... 

... 




86 

40 

44 


If intended to be depastured partly by sheep, the addition of 1 lb, of parsley 
and 4 lb- of yarrow to the acre would be found beneficial 
Prices: Light soils, about 21s. 6dL ; medium soils, about 24s. 6d.; and heavy 
soils, about 28s., each per acre. 

The previous remarks about the growing quality and prices of 
natural grass-seeds are of course equally applicable under this and 
all the succeeding tables. The necessity for having all creeping 
roots thoroughly cleaned out of the soil previous to sowing down 
pernumenSy, is more stringent even than if only for a few years' 
pasture ; in the former case, the baneful consequences, if such work 
has only been slurred over, cannot be again remedied Great care 
should be bestowed upon the sowing of such mixtures as those of 
2fo. 4. If intended to be sown all at once, the land should.be rolled 
previous to sowing, and just slightly scratched afterwards with very 
short-tined harrows; thus giving an evenlier bed for the finer seeds, 
and a more uniform depth of covering for all By those cultivators 
who would not grudge the expense, another pound or two of other 
species might be both usefully and profitably introduced In sow¬ 
ing down land permanently, if the land is in anything like the state 
of fertility it ought to be, you cannot almost sow too much seed 
when a great variety of kinds are used; every portion of the surface is 
thus at once densely covered, to the nearly total suppression of annual 
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and other weeds, and the herbage ranking from, the first about equal 
to the richest old pasture. - It is hardly needful, one would think, 
to impress upon" intelligent farmers the great necessity of sowing 
only perfectly clean seeds—-that is, free of weed seeds, or of other 
kinds not suitable for the particular purpose. The writer has seen 
parcels of natural grass seeds sent out in such a foul state as was 
disgraceful both to the seedsman who sold them and to the farmer 
who sowed them. It is a well-known fact to such persons as have 
made much practical observation on the growth of the grasses, that 
any fixed portion of land will maintain and keep up to their maxi¬ 
mum vigour of growth about double the quantity of grass and 
herbage plants when sown down with a considerable variety of sorts, 
as in No. 4 mixtures, than what it will do if sown down with an 
equal weight of one or two species only. This is owing to the 
strongly social habits of most of the grasses, as noticed in the intro¬ 
duction to these papers. Even if a much larger quantity of seed of 
the two species only be sown, although more plants will vegetate 
and come away at first, the extra plants very soon decay and die 
out, and some years have to elapse ere the blank spaces are again 
completely filled np, by the sprouting of other species of grass, or 
more commonly of weeds, either from seeds lying dormant in the 
soil, carried thither by the wind, voided along with the excrements 
of birds, or otherwise. There is not much use, however, in sowing 
so great a number of species upon pdor thin land, very wet clays, 
or soils of a single simple character, and not very fertile; for pas¬ 
ture on such, four or five of the species of grasses specially adapted 
(along with clovers) may be sown with sufficiency. In many fields 
upon upland farms there are low-lying parts or comers of them 
often of a wet peaty nature or incumbent upon moss; when sowing 
down such fields permanently, an extra quantity of timothy, and 
specially of florin seeds, should be flung upon these places. The- 
rapidity with which the fiorin propagates itself would soon cover 
them over with its herbage, and prevent, to some extent, rushes and 
other innutritions plants from arising. 

In some of the dairy districts in the west of Scotland, where the 
soil is of a very stiff dayish nature, if is still a somewhat common 
practice to allow the land to rest under grass for a considerable 
number of years, then breaking up with two crops of oats, and 
again laying down to grass ; these soils being Considered of too heavy 
a nature to work profitably under green-cropping,"espedally with so 
much and continuous rainfall as in Ayrshire. * Such lands are gener¬ 
ally sown down with nothing else save" ryegrass and clcrver, and the 
effect produced in pastures by sowing only, two species or so of 
plants, will be seen in the preceding remarks. As the mixture for 
heavy soils, given in 3STo. 4 Table, may be thought rather expensive 
by some farmers, the following cheaper mixture is given for the 
lands under the practice alluded to, so as to suit the extent of the 
opening of their purses:— 
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Perennial ryegrass, . .... 16 

Meadow-cats tail or timothy-grass, ... 8 

Meadow fescue-grass, ..... 8 

Bough-stalked meadow-grass, .... 2 

Meadow foxtail-grass, ..... 2 

Hard fescue and crested dogstail, i lb. of each, . 1 

White clover, ...... 4 

Hybrid clover, ...... 2 

Yellow clover, « . • . . 2 


Lb. 40 


This mixture of 40 lb. of seed should cost only about 20s.; and 
though the total quantity is less by 4 lb. than that of No. 4 proper, 
there would be about an equal number of individual seeds through 
the increased proportion of the timothy. Of course, by sowing such a 
mixture as f , the farmer would miss his ryegrass-seed crop; but 
for those west-country farmers, who will have a grass-seed crop in 
the rotation, why not let them only sow timothy-grass nearly on such 
heavy soils, and seed it \ The hay of timothy is much richer when 
the grass is cut down in a ripe state than if taken when in flower; 
a crop of its seeds, the writer thinks, should pay equally as well as 
that of the other; and the pasture following would be much superior 
to that from the so-called fine Ayrshire perennial, but in reality 
short-lived ryegrass. If doing so, it would be advisable to sow 
along with the timothy, for the advantage of having early grass for 
the cows, say, 4 to 5 lb. in all, of meadow foxtail and meadow 
fescue; these would not interfere with the seeding of the timothy, 
or if even any of their seeds were saved, they could easily be 
separated by rifting. 


Ho. 5. 

Mixture of seeds for permanent steep pasture, on dry elevated lands of good soil; 
In contradistinction to those elevated heathy, or moorish soils, for which a 
cheaper compound is given in Ho. 10 ^ Table. 


Common ryegrass, 

Sheep’s fescue-grass (jF. aviso, and vor.) 
Howrah fescue-grass 

Crested dogstadl-grass, . • • 

Cockjgfoot-graas, .... 
Smooth-stalked meadow-grass (Poo pmtensit), 
Golden oatgrass, .... 
Sweet vernal-grass, 

White clover^ .... 
Yellow clover, .... 
Alsyke clover, . . . . ' 

Common birdisfoot trefoil. 

Field parsley, .... 
Milfoil or yarrow,. 


Lb. per Statute Acre. 
10 or 12 
6 
4 
8 
2 
2 

0 i 


1 

o* 

1 

04 


Lb. 37 to 89 


The above mixture would mate splendid grazing for sheep, both fattening and 
wholeeolne, and should cost about 24s. 
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Both the common whin or furze, and the common yellow broom, 
have been recommended for sowing in sheep pastures, as winter 
food during heavy falls of snow, but they are of very exceptionable 
use; the latter is supposed to be eaten more by way of medicine 
than for actual nourishment, and it produces bad effects if partaken 
of too largely. 


No. 6. 

Mixture of seeds for permanent pasture in pleasure-grounds and ornamental parks, 
interspersed with, trees. Soil of a medium. 

Lb. per 


Statute Acre. 

Common ryegrass, . . . . . 6 or 8 

Italian ryegrass, ...... 4 

Wood meadow-grasB (Poa nmoratis ), ... 5 

Hard fescue-grass, ..... 4 

Meadow foxtail-grass, ..... 2 

Meadow fescue-grass, . . . . , 2 

Bough-stalked meadow-grass, .... 2 

Sweet vernal-grass, . - 2 

Golden oatgrass, ...... 1 

Crested dogstail-grass, ..... 1 

Meadow catstail-grass, ..... 1 

Field parsley, 1 

White clover, ...... 6 

YeUow clover, ...... 2 

Alsyke clover, . . . . . . . 1 


Lb. 40 to 42 


On any portions of the grounds which may incline to a lighter 
and drier nature, the rough-stalked meadow-grass, along with the 
foxtail and timothy grasses, may be diminished more or less, and the 
amount made up by adding proportional quantities of creeping 
hardish fescue, or fine-leaved fescue (F. tenuifolia), common birds- 
foot trefoil and yarrow. No. 6 mixture would, cost well on to 30s.; 
but the herbage produced would be both fine and pleasing, whole¬ 
some and nutritious; and it is made np on the understanding that 
the grounds, as is usually the case, are to be chiefly depastured 
by sheep and deer. 

These grounds and parks are often sown down with seeds by 
themselves without a cereal crop, in which case the benefit in pasture 
is much sooner acquired, through the soil not having been m any 
degree exhausted; there ought, however, always to be sown along 
with them, if sown at the nsual time in spring, say a bushel or so 
of barley; and if sown in autumn the same quantity of xye, as pro¬ 
tection to the young plants from scorching drought and winter 
frosts; observing that the barley or lye, after having served their 
purpose, shall be cut down whilst in a green state. The same rule 
applies to all the mixtures when any of them are to be sown with¬ 
out a crop ; and in such cases a slightly increased quantity of seed 
is necessary. 
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Ho. 7. 

Mixture of grass seeds for sowing down meadow land permanently, to be kept 
under a regular system of irrigation, and annually mown for bay* Soil of a 
good strong loamy nature. 

lib. per Statute Acre. 

Common ryegrass, . • . • . « 8 


Italian "da, 

Meadow foxtail-grass, 

Meadow fescue-grass, 

TaH fertile do., . 

Ryegrass-like or spiked do. (Festuca loliacea), 
Rough-stalked meadow-grass, • * 

Meadow catstail-grass, 

Fioria-grass (Agrozti* itolonifera), 

Flote sweet meadow-grass (Poa jluitans), . 

Crested dogstail-grass and sweet vernal grass, \ lb of each. 


8 

8 

4 

2 

2 

4 

3 


Lb. 44 

Fully a bushel of barley or rye if sown without a crop. Cost of above mixture, at 
present prices, near 28s. 

The more the soil inclined to a dayish nature, the tall fescue and 
timothy grasses should be increased by 1 lb. each, and 1 lb., or folly, 
of reed canary-grass might also be beneficially put in, deducting 
equal quantity off the ryegrasses. It may be thought that the 
ryegrasses are in too great proportion for meadow purposes, but 
it must be considered that the foxtail-grass takes nearly four or 
five years to arrive at its full powers, and both it and the fescues 
gradually for some tame increase in productiveness, whilst the rye¬ 
grasses about four years old or so will have died out; a greater 
weight also has to he sown from there being no clover seeds in the 
mixture. The Lotus major, greater birdsfoot trefoil, might be 
somewhat recommended for irrigated meadows; 1 or 2 lb. of its 
seeds added would raise the cost a few shillings, and which at 28s. 
is even higher than most people like to give; but the increased 
product, particularly of the second cut, would amply repay.. ■ 

On meadow land under irrigation, sown down with a mixture of 
seeds, such as that given in No. 7,. a first cut of grass should be 
taken when most of the foxtail is in full flower; both the foxtail and 
fescue grasses in the mixture containing most nourishment when 
green, and the foxtail also reproducing very rapidly; besides, by 
taking the first cut early, the productive powers of the timothy, 
Poafiuitans , and other later grasses, are but little exhausted, and 
they come away more vigorously for the second mowing. 

Ho. 8 . 

Mixture of seeds for sowing down lawns, terraces, domestic, drying, or bleaching, 
greens, bowling-greens, Ac. 

Lb. per Statute Acre. 

Lolium perenne, of a light quality per bushel, . . 12 

Cynosunzs cristatns, . . . . .10 

Festuca duriuseula (including a proportion of F. tmuifolia ;), 8 

Foa nemoralis, . • 6 

Poapretenais, ...... 2 

Tnsetum fiavescens, • 2 

Trifolium repens, . , . . ,4 
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At the rate of fully a bushel of barley or rye per acre, to be sown along with for 
shelter. 

The above seeds can be had, mixed in due proportion, at about lOd. per lb., 
cheaper if so much is required as would sow an acre. . - 


No. 9. 


Mixture of seeds for permanent pasture on improved moss, or peaty soils. 


A 

TT 


Lb. per 
Statute Acre. 


Common ryegrass, . 

Italian do., ...... 

Meadow-catstail or timothy-grass, 

Hardish fescue-grass, ..... 

Hough-stalked meadow-grass, .... 

Fiorin or spreading bent-grass. 

Meadow-fescue and meadow-foxtail grasses, I lb, of each, 
“White clover, ...... 

Yellow do., . . ' , . „ 

Greater birdsfoot trefoil (Lotus major), 


6or7 

4 

9 

4 

2 

2 

2 

4 

3 

1 


Lb. 38 

For sowing down improved moss as a meadow for annual mowing, possibly the 
following mixture may be found as good as any that could be recommended:— 


35 

9 

Meadow-catstail or timothy-grass, . 14 

Italian and common ryegrass, 4 lbs. each, . . 8 

Rough-stalked meadow-grass, .... 4 

Hardish fescue-grass, ..... 2 

Fiorin or spreading bent-grass, .... 2 

Alsyke clover, ...... 2 

Yellow do., ...... 2 

Greater birdsfoot trefoil, . . . 1 


Lb. 35 

These two mixtures should cost from 19s. to 20s. each. 

The presence of the fiorin-grass in f would have little effect in 
bulking the . hay crop, but it is desirable as affording pasturage 
during the autumnal months and early part of winter. The hand 
fescue, too, in same mixture, although not adding greatly to the bulk, 
thickens the bottom of the grass for cutting, and maintains much 
of its verdure during the winter months. 

It would be the more preferable method, and as profitable in the 
long-run, to sow the seeds of No. 9 mixtures without a cereal crop, 
casting in only before them say from 1 to 2 bushels of oats, for the 
purpose previously recommended. In the event of no regular 
cereal crop being grown, the ryegrass seed had better be increased 
by 4 to 5 lb., which does not cost much, and tends to prevent 
weed seeds from vegetating. 

It would be preferable also, if convenient, in depasturing these 
peaty meadows during the autumn months and winter, that that 
should be, done by sheep • as when large cattle are turned on to 
them, particularly if during wet weather, they tread the surface full 
of deep holes, which soon become filled with stagnant water to the 
destruction of the plants surrounding. 
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It is only a too common practice, after much expense has been in¬ 
curred in bringing these damp mossy lands under cultivation, to sow 
them down in great part with woolly soft-grass seeds (Holcus lanatus). 
If the cultivators only object was to cover the black nakedness of 
the land, he would certainly, by sowing such, secure the end intended; 
bnt if really good fattening pasture, or nourishing hay, were desired, 
a greater mistake could hardly be committed. A few pounds of 
woolly soft-grass seeds may be admissible in f mixture for hay- 
crops, when bulk is of greater importance than quality; and also, if 
after the first year's pasture from any blank spaces occur through¬ 
out the field, a few of its seeds may be thrown upon these blanks; in 
the latter case, however, only in very limited quantity, as the woolly 
soft-grass sends up a profusion of flowering culms which are seldom 
eaten by either cows, sheep, or horses, and, these culms ripening and 
scattering the seeds, the grass is soon spread over the whole field, 
of which it will in a few years take nearly entire possession, being 
perfectly at home, and growing with the greatest facility and most 
luxuriantly upon such black soils* 

No. 10. 

Mixture of seeds for elevated heathy or moorish soils, which have been limed and 
improved by being brought through a course of tillage including green-crop, 
and then to be sown down to permanent grass principally as sheep pasture. 


A Lb. per 

10 Statute Acre. 

Commtm ryegrass, . . .... 24 

Sheep’s fescue and hard fescue grasses, 4 lb. of each, . 8 

Meadow-catstail or timothy-grass, . . . 3 

Smooth-stalked meadow-grass and crested dogstaal-grass, 

14 lb. of each,.3 

Florin-grass and red-top or herd-grass, 3 lb. of each, . 2 

Wavy mountain hair-grass [Aira facuosa), . . .1 

Yellow clover, . , . . , .4 

White clover, . . ..... 2 

Common birdsfoofc trefoil, . * 04 

Field parsley, 04 


Lb. 38 

The above mixture of seeds could be had for about 18s. 

For such heathy lands of more inferior quality, which have been 
only pared and burned, or otherwise simply improved, with a view 
to the production of better pasturage, an even cheaper mixture of 
seeds to sow over them is desirable (^.) For this purpose, about 2 
bushels of cheap ryegrass seed, having a proportion of woolly soft- 
grass seeds intermixed, along with 5 lb., or so, of yellow and 
white clover seels, may be used; and on any places of a damp 
nature which may occur over the lands, a few seeds of the timothy 
and florin grasses may be flung, whilst on the drier portions of the 
moor from 2 to 3 lb. per acre of hard and sheep's fescue, and 
of the crested dogstail. grasses, may be introduced. The seeds for 
sowing as above would cost only from 9s. to 10s. per acre. 
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Upon farms situated close on the moor-edge there are frequently 
many of the fields which at one time formed part of the moor, but 
had been brought in and for long wrought under the alternate- 
cropping system; for hay crops on such fields, where usually bulk 
for winter keep is the farmer’s primary want, the following mixture 


may be sown, say— 

c 

10 Lb. 

Common ryegrass-seed, of a heavy quality, . , 12 

Field brome-grass do., (popularly “goosegrass”) . . 12 

Timothy-grass do., . .... 4 

Common red clover seed, ... . . .4 

Yellow clover do., ..... 4 


Lb. 36 

This mixture would cost about 12s. 6d. 


If the land was intended to rest under grass for two or three years 
after the hay crop, sow 3 lb. more of the ryegrass seed, and get 
it of a lighter quality, and add 4 lb. white clover seed to the mixture, 
lessening the red and yellow sorts by 1 lb. each. 


No. 11. 


Mixture of seeds for permanent pasture on improved warrens, light sandy lmlrB, or 
seaside bent-grounds, or other suchlike very light arid arenaceous soils. 


A 

11 

Common ryegrass, .... 
Purple creeping hard fescue (Featuca rubra). 
Creeping meadow-grass {Pool pratensis ), 
Crested dogstail-grass, 

Common or fine bent-grass ( Agrostis vulgaris ), 
Common Burnet (Poterium sanguisorba ;), . 
Cultivated sainfoin (Onobrychis saliva), 

Milfoil or yarrow, .... 
Yellow clover, .... 
White clover, ■ . . . • 


Lb. per 
Statute Acre. 
10 or 11 



o 

3 


3 


2 


2 


2 


1 


6 


2 


Lb. 37 to 38 


’ This mixture should cost about 20s. to 21s. 


A mixture for hay crops, or for one or two years’ grazing upon such soils as above 
when wrought under an alternate system of cropping. 


B 

11 


Purple creeping hard fescue, • 

Common ryegrass, 

Creeping or smooth-stalked meadow-grass. 
Cultivated sainfoin. 

Crested dogstai], 

Yarrow or milfoil, • . , 

Yellow clover, 

Hybrid clover, . . ; 

White clover, .... 


Lb. per Statute Acre. 
Hay crops Hay crops 
alone. and pasture. 


12 

5 

3 

4 
2 
0 

6 
3 
0 


10 

7 

3 

3 

3 
1 

4 


Lb. 35 


Lb. 36 
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The first of these two mixtures would cost about 20s., tbe second alxmfc 22s. The 
Loins corniculaius usually rates fully as high as Is. 6cL per lb., but a s m all propor¬ 
tion of its seeds in these last three mixtures would be found both useful and re¬ 
munerative. a pound of parsley seed might also be beneficially thrown, in. 

It was remarked that one species of grass-seed might be some¬ 
times substituted for another, when that other species happened to 
be defective in growing quality, or at least could not be found of 
good quality by the farmer or his particular seedsman. A few 
examples are here given; and in changing the kinds, their prices 
as well as suitableness should be kept in view. In No. 3 Table, for 
instance, if the rough-stalked meadow-grass could not be conveni¬ 
ently had of fresh good quality, by all means keep it out, and in¬ 
crease by an equal amount the cocksfoot and meadow fescue; or, 
suppose that, in No. 4 Table, the tall fescue and smooth-stalked 
meadow-grass are found figuring in the “ black list” then omit or 
decrease them according to the state of their soundness, and make 
up the amount by adding to the meadow-catstail for the former, 
and to the hard fescues and dogstail for the latter. It would be 
easy to multiply examples, but these may be sufficient to show what 
the writer means. However, let it be distinctly understood that, 
when all the seeds can be got in anything like a fresh good-growing 
state, and as free as possible of weed seeds (for cleaning should 
also be carefully looked to), it is most desirable that the full num¬ 
ber of different species should be sown—the greater in number of 
variety so much the better for both bulk and quality of hay and 
pasture. 

A much more extensive demand for the seeds of the principal 
species of grasses might be reasonably expected if these seeds in 
general were more constantly sent out of something near as good 
growing quality as those of the ryegrass. 

It is presumed that the foregoing descriptions, remarks, and 
tables of mixtures, may help to clear up somewhat any difficulty 
experienced by the farmer in selecting and using the proper kinds 
and quantities for the special character of soil and locality and purpose 
intended; and with the view of effecting some improvement in the 
quality of the seeds, and that the farmer may have them at as low a 
figure as possible, before concluding these papers, a few mixtures are 
here given of some of the more commonly used sorts, compounded 
in such a way as to be specially adapted for seeding in combination. 

MlX l't BES FOR SEEDING. 

No. 1. On an average loamy soil: say 12 lb. cocksfoot, 10 lb. 
meadow-fescue, 6 lb. rough-stalked meadow-grass, 6 lb. perennial 
ryegrass, 4 lb. fibrous tall oat-grass, and 4 lb. white clover. 
One-third of the crop. to be mown and bunched about the 
middle of July, earlier or later according to the season; another 
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third about the 22d, and the remainder near the end of the month, 
or even the beginning of August. 

No. 2. On same kmd of soil, and none the worse though, rather 
moist: say meadow-fescue, 16 lb.; rough-stalked meadow-grass, 
12 lb.; common hard fescue, 8 lb., and white clover, 4 lb. To be 
mown and bunched same as above, but beginning and finish ing 
rather earlier. 

No. 3. On a loamy soil of a lighter and drier nature; say crested 
dogstail, 24 lb.; meadow-fescue, 12 lb.; and white clover, 4 lb. 
This crop would be ready for cutting towards the end of the first 
week in August, and the two seeds could easily be separated with a 
common ryegrass sieve. The dogstail and timothy ripen their 
seeds about nearly the same time, and they could be saved in com¬ 
bination upon rather heavy loams, but it would be scarcely possible 
to again separate the two seeds. 

No. 4. On rather heavy clay soils: say tall fertile fescue, 22 lb.; 
meadow-eatstail or timothy, 14 lb.; and white clover, 4 lb. No. 
4 mixture would be ripe for the scythe about the second week in 
August, and the two seeds can be separated same as in No. 3. 

No. 5. On improved moss, or any soil of a peaty composition, 
the timothy can be grown very successfully by itself for seeding, 
only putting in a few lbs. of foxtail and florin, for the benefit of 
grazing in the early and late parts of the season: say timothy, 22 
lb.; meadow-foxtail, 4 lb.; florin-grass, 4 lb.; white clover and 
greater birdsfoot trefoil, 2 lb. of each. The other two grasses would 
not interfere in the slightest with the seeding of the timothy; and 
this mixture would do very well also for permanent pasture upon 
such soils, costing about 22s. 6d. 

No. 6. On a rather moist strong loam the meadow-foxtail could 
be sown by itself for seeding. The roots of this grass are of a most 
enduring nature, and even by itself, on suitable soils, it continues to 
Increase in productiveness for a long period of time. Of course, also, 
such grasses as cocksfoot, meadow-fescue, rough-stalked meadow- 
grass, &c., can be grown profitably enough as hay crops by them¬ 
selves, and their seeds saved separately. 

And so on ad libitum, with mixtures in different proportions, 
suitable to different soils. The writer's idea of how farmers might 
manage to preserve the seeds of the above grasses and others is 
something of the following kind. There are few farms on which odd 
or out-of-the-way fields could not be got for sowing the above or 
other mixtures upon. He would, then, sow down these fields per¬ 
manently, and seed them in halves—the one-half each alternate 
year; and that half not to be seeded, should, during that season, be 
mown whilst the grass was in a very green state, so as to destroy 
any annual weeds ere maturing their seeds. To seed the whole 
every year would be much too exhausting upon the Toots; but by 
seeding each half alternately, and applying judicious top-dressings 
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of manure, such fields might be seeded profitably, and the seeds con- 
turning nearly pure for a considerable number of years. Of course, 
it would be a sine gud non to have the field most thoroughly 
cleaned and liberally manured before sowing down without a crop; 
and it would require to be also sharply looked to that the seeds for 
sowing down were thoroughly fresh, dean, and genuine. An abun¬ 
dance of seed should also be sown, so as, if possible, to prevent weeds 
of any kind from arising during the first season. 

It is to be hoped that these papers will be found of some service 
in leading farmers to a better knowledge of the grasses, and there¬ 
from to a better selection of seeds when sowing down their lands. 
If they even, however, tend to incline cultivators to the study of 
what may be called grass-botany, and to observation and practical 
experiment on growth and habits, likings and dislikings, &c., of the 
grasses, they (cultivators) will soon themselves become convinced of 
the great superiority of many species as compared with the artificial 
ryegrass, and be desirous of introducing the seeds of those more 
profitable species into their mixtures. 

With regard to grass lands there is still, without doubt, great 
room foT improvement, both as to the productiveness of herbage 
and the quality thereof. 

In the writer’s native district of the west, there has been veiy 
marked improvement these few years back as to quality in the 
manufacture of cheese; and he is convinced that, if equal atten¬ 
tion was given to what may be styled the cultivation of cheese, 
in so far as the cow’s usual feeding is concerned—viz., the 
growing of good grass—equal progress would soon be visible in 
the increased weight of the cheese, along with the improvement 
in quality. 



345 


ON VARIETIES OP LARCH. 

By John Guigob, Forres Nurseries. 

[Premium—Medium Gold Medal.] 

Having had some experience in the growth of various species of 
this tree, I beg to offer a few remarks on the kinds with which I 
am acquainted Although all the plants of this genus that have 
come under my observation are quite hardy, and endure any degree 
of frost during winter, or when they are in a dormant state, yet few 
plants are more sensitive, or suffer more when overtaken by frost 
during the season of their growth. Although alarm has sprung up 
from time to time, within my recollection, and a fear that a few 
years would extirpate the common species throughout the country, 
yet in many districts it continues to flourish, and to produce a crop 
of timber more profitable than that of any other tree, native or 
foreign. 

So far as my experience goes, the soil and situation best adapted 
for one species seem equally .adapted for the whole, and the casual¬ 
ties to" which one kind is subjected pervade every species to a greater 
or less extent. 

Lctrix Europcea .—The two most common varieties of this species 
are the L . E. rubra, or red larch of the Alps of Trance and Switzer¬ 
land, and the L. E. alba, which is a native of the Tyrol and other 
mountains in Germany. In this coxmtry there is also an inter¬ 
mediate variety between the two last-mentioned sorts, producing 
female blossoms of a pink colour; this and the first-mentioned 
variety may be classed together, being equally valuable and hardy. 
I have lately seen it recorded in one of the principal works on forest 
management, that “ the red larch does not attain to more than one 
third of the cubic contents which the white larch does,” and that 
“ this is observable in every plantation where the two varieties are 
found growing together.” This represents a very important differ¬ 
ence between the two trees, and if correct, would soon lead to the 
suppression of the red variety as a timber tree; it will be found, 
however, that this statement is not correct 

In all tEe districts where I am acquainted, the red is the variety 
most approved of, and I think it forms nine-tenths of the best larch 
trees in Scotland. It is decidedly the hardiest of the two, and all 
the celebrated trees of the larch throughout Scotland, such as those 
at Dunkeld, Monymusk, &c., are of the red variety. 

L. E.abba .—This is the prevailing variety of the species in the 
mountains of Germany. Large quantities of seeds have during the 
last twenty years been imported by the London and Glasgow tree 
seedsmen, and sold throughout the country; and very conflicting 

TRANS.—OCTOBER 1864. 2 B 
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opinions are entertained regarding the merits of the tree. Grown in 
transplanted lines alongside of the red variety, the bark and foliage 
of this plant have a clearer or whiter appearance, and thus situated, 
the difference is very apparent; but grown in a mixed state, it is 
somewhat difficult to distinguish every plant of its kind. When 
young; the white is decidedly the fastest grower, but it often fails to 
ripen its young shoots in autumn, and in spring it is frequently 
seen with the points of the shoots hanging down retaining the im¬ 
mature foliage of the former year; and although the growth of the 
young plant is more rapid, yet the loss of its top, and the branchi- 
ness which ensues, retard its progress, and render it less desirable 
in the climate of Scotland than the red variety. 

It is in the opening-up of the season, commonly in the month of 
May, after the plant has been excited to growth, that the greatest 
casualties overtake the different varieties of larch. The lightest 
touch of frost has then a ruinous effect, and such an occurrence is 
uniformly followed by an attack of the coccus lands, the well-known 
species of aphis. These insects multiply with enormous rapidity, 
and in many plantations under such circumstances at this season, 
consume every leaf as it emerges from the bud, and several weeks 
elapse sometimes before the tree regains its foliage; this state of 
affairs points to the necessity of situating the larch in a northern 
aspect, or cool situation, where it may not come early into lea£ 
There are some dry gravelly knolls exposed to sunshine, which early 
in spring imbibe heat, raising the temperature of the soil, and 
rendering it quite unfit for growing a crop of larch of any kind. The 
cheek which the foliage is apt to receive in the first of summer, also 
points to the necessity of affording the tree ample space in order that 
it may not suffer at the same time from a diminution of foliage 
brought on by confinement. All the celebrated trees that I know 
throughout Scotland have had ample space for their branches and 
leaves at every stage of their growth. I believe the principal cause 
of the heart rot, known under the tern “ pumping" is occasioned 
by the want of the full development of the foliage of the tree, so 
that the sap Mb to be elaborated, which is absolutely necessary for 
the formation of sound timber. Wherever you see a large or valu¬ 
able growing trunk of larch, it invariably is accompanied with a pro¬ 
portionate display of branches and foliage* When the larch was a 
rare plant and newly introduced, it was afforded sufficient space, and 
to this circumstance alone I attribute the healthy and sound state of 
the old trees throughout Scotland. The line of old larches on 
the estate of Monymusk, the best I have ever seen, were planted in 
the year 1740; some of these now contain nearly 300 cubic feet, 
and formed respectively from 40 to 60 feet of timber in the 
space of ten years, after having arrived at the age of a hundred 
years. One of these trees of the height of about 100 feet, was 
blown down in 1860, and was found to be quite sound and fixe 
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from heart disease, which I attribute to the ample space allowed for 
its development. The magnificent larches in this quarter stand on 
a soft alluvial soil, with a gravelly bottom, on the banks of a moun¬ 
tain stream; and though the surface of the ground seems a perfect 
level, yet the trees having had sufficient space, cannot be said to 
have passed maturity at the age of about one hundred and twenty 
years. 

Numerous instances of thriving plantations are to be met with on 
level ground; in such, however, it is especially necessary that ample 
space be allowed for their healthy development, taking care that the 
natural form of the tree be not altered by being pressed upon by a 
crowded state of the plantation. The aspect most favourable for the 
larch is a north or west slope, where it escapes the sunshine of a 
bright morning after frost, which may occur early in summer, and 
the soil most congenial is that which is soft and loamy, such as is 
frequently met with in the ravines and borders of streams; and 
although the roots of the plants may come in contact with rills from 
higher grounds, yet if the water finds a ready exit and does not 
stagnate, the tree is not found to suffer thereby. Soil of any descrip¬ 
tion resting on moorband or till, impregnated with irony or ferru¬ 
ginous substances, attracts frost, retains moisture, and is unfavour¬ 
able for the tree, particularly on flat ground. The fastest growing 
young larches that I know stand in a sheltered situation with good 
drainage, in the parish of New Spynie, on a light open soil incum¬ 
bent on sandstone ; these trees stand , in a single line, with an arable 
field on the one hand and a road on the other; they were planted 
seven years ago when they were three years old, and about two 
feet high, and now at the age of ten years some of them measure- 
upwards of 22 feet in height, and 22 inches in girth near the sur¬ 
face of the ground; and during the last three years I have frequently 
measured the progress of one of them, which in that time has grown 
a few inches over 10 feet. They appear to be the red variety, but 
as none of them have yet blossomed this cannot be positively asserted. 

In the management of larch plantations there is no greater mis¬ 
take committed than that of allowing the trees to advance too far 
without sufficient space; it is no unusual thing to see trees drawn 
up to a great height, with bare trunks supporting only a scanty 
supply of foliage near the top. In such places the trees next the 
roadsides have much stouter trunks, their additional support being 
derived from the branches they extend towards the open space afforded 
by the roadway. At the junction of roads the comer tree usually 
exhibits a striking illustration of the advantage imparted by a free 
circulation of the atmosphere, and is sometimes found to be more 
valuable than five or six of the average size of trees in the interior. 
Thus the loss to the country in the mismanagement of larch wood is 
greater far than in that of any other cultivated crop, The trees in 
forming a plantation are generally of an equal size and age, and dur- 
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ing the period between the tenth and twentieth years of their growth, 
they often receive injury through confinement, which never can be re¬ 
medied by after thinning, the best of the trees being pressed out of 
their natural proportions, never thereafter to regain their full vigour. 
On seeing a larch plantation felled lately, about sixty years old, I 
observed in the interior, where the trees had been most confined, 
that a great proportion of them had become hollow in the centre, 
particularly those whose diameter was smaller than it should have 
been at that age. Along the outsides the trees stood much thinner, 
with tranks much larger, more valuable, and exempt from disease, 
with the exception of one close to the outside; this one, though to 
some extent unsound, had the hollow part at one side of the trunk, 
with the centre circles of the first fifteen or twenty years' growth, 
quite sound, and as the decayed part seemed to proceed from a 
large root which spread towards the outside of the plantation, I had 
the earth excavated and the root laid bare, when I found that it had 
extended to the distance of 6 or 7 feet when it came in contact 
with a rotten post which had formed the fence of the garden of an 
adjoining crofter; the larch root at this point was decayed, and like 
the old post was white all over with mycelium or the spawn of 
fungi Mycelia are known to be often fatal to the larch at any stage 
of its growth, and are most so to trees with an insufficient supply 
of foliage, through mismanagement, or by any casualty befalling the 
leaves during the season of growth. 

There are other varieties of the European larch which are to be 
found in some catalogues, and named from a peculiarity in the 
structure of their branches, such as Pendula , Repens, Gompacta, 
and Lam, but none of these as timber trees are improvements on 
the common variety, and they are apt to lose their peculiarities on 
being raised from seed. 

These two kinds, Larix Microcarpa, the red American larch, and 
Larix Pendula, the black American larch, are now less cultivated 
than they were twenty years ago. Their timber is said to be much 
esteemed in North America, on account of its strength and dura¬ 
bility, but in this country they are both found to be less vigorous 
tban the common larch. They assume a more straggling habit of 
growth, are very subject to disease, and are now seldom sought 
after even for the sake of variety. 

Larins Griffifkii or Griffithiana, the Sikkim larch, is found in Sik¬ 
kim, Bhotan, and in Eastern Nepaul, close to the snow-line, at an 
elevation of eleven or twelve thousand feet. It was in the spring of 
1837 that my notice was first directed to this species by receiving 
from a friend a small parcel of its seeds about an ounce in weight. 
It was said to be quite hardy; these were sown in the end of April, 
in a spot of well prepared ground, measuring about two square 
yards; the produce was about two hundred plants, which during 
the first summer attained an average height of thfee or four inches. 
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As they had room enough they were allowed to stand two summers 
in the seed-bed when they were barely a foot high, but very stout 
In proportion to their height. They were then transplanted into 
lines. Early in the ensuing summer, when the plants had just 
broken into leaf, a frosty night succeeded by bright sunshine com¬ 
pletely destroyed their expanded foliage, and, strange enough, a few 
days thereafter the plants appeared quite white, being covered over 
with the larch aphis, coccus laricis.* Where these insects came 
from appeared very mysterious; no insects of the kind could be ob¬ 
served nearer than a mixed plantation which stood several hundred 
yards distant, containing a few thriving larches on a northern slope, 
and on which insects might have been found, although the plants 
presented no appearance of being infested by them. The night of 
frost referred to had only a slight effect on common larch plants of 
the same age, and on which no insect could be found although 
searched for, being much later in coming into leaf. The remedy 
applied to the diseased plants was a sponging with soap suds. 
Warm and favourable weather ensuing, the plants in course of a few 
weeks appeared in new foliage, and no more insects were visible 
during that summer. The following year being favourable for their 
growth they became shapely plants, and averaged fnlly two feet 
high, stout in proportion, and displaying a foliage longer and 
broader, and much more thickly set than that on the common larch. 
The leaves ripened off in a rich yellowish-brown colour, and when 
shed, formed a thick layer on the surface of the ground, twice more 
abundant than that from the common tree, giving great promise of 
becoming valuable as a tree adapted for enriching the surface soil of 
barren tracts and sandy situations. As the plants were quite ex¬ 
posed to the frost so fatal to exotics at Christmas 1860, an,d as 
they received no injury whatever, they were looked on as a valuable 
introduction to this country. To keep these plants in proper form 
and their roots in a fibrous state, they were again transplanted early 
in spring 1861, and allowed a greater space. Their growth was 
early excited by the mildness of the weather in the following April, 
the mean temperature of which was 3.1° higher than the average of 
April for the five preceding years; early in May also the weather 


* Respecting some kinds of aphis, the late lamented John Curtis has stated the 
startling feet that the spring broods are all females, and do not require any inter* 
course df the sexes to render them prolific. They are pregnant at their birth, and 
if the nit (as it is termed) brought forth by the fly in the spring, be taken and kept 
entirely excluded from its companions, it will be able to produce young; and if one 
of these be treated with the same precaution, it will yet he found to retain the 
same powers of conception: and thus one may proceed for twenty or thirty genera¬ 
tions. This will explain their otherwise marvellous multiplication, and the warmer 
the weather the more rapidly families increase; so that it has been calculated by 
an eminent naturalist, that from one egg 729,000,000 of plant lice might be pro¬ 
duced in seven generations; admitting forty to be the maximum, and twenty the 
minimum, the average would be thirty, and the generations from the spring to the 
autumn amount from sixteen to twenty or upwards* 
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■was warm and the ground dry, and not only were the buds ex¬ 
panded, but young shoots were apparent. On the 10th of May the 
thermometer exposed reached 81°, while on the following night or 
morning of the 11th it descended to 19°, being 13° below the freez¬ 
ing point The effect was fatal; the leaves and tender twigs hung 
down, the plants presented a dead and withered appearance, and in 
course of a week were again completely encased with the coccus 
laricis as if white-washed. Although life lingers in a small 
minority which makes an effort to push young shoots near the 
surface, none will regain their vigour, and they are of no value. 
On occasion of this frost the common larch in nurseries and in 
plantations suffered severely, more especially those plantations which 
stood on dry warm soil with a southern exposure. In many such 
places the attack of the insects was so severe that the trees scarcely 
became clothed in foliage before the end of June. Larch in this 
description of soil becomes a very precarious crop, and when planted 
in such it should be mixed with some other more reliable tree. So 
far as my experience extends, none of the species of larch is adapted 
for cultivation in this countiy for the sake of its timber except the 
Larix Europcea, and the remark of Parkinson, the London apothe¬ 
cary, written 230 years ago, with respect to the common tree, will 
hold good as to all the other species, that M they are nursed up but 
with few, and those only lovers of variety.” 


. EXPERIMENTAL AGRICULTURE, AND THE MODE IN WHICH 
IT MAY BE PROMOTED. 

By Thomas Axdebsox, M.D., F.R.S.E., Chemist to the Society. 

[Part of the following paper formed the Address delivered at 
the Stirling Show, but it has since been revised and materially 
added to, and now contains some minute directions for particular 
experiments, to which I would direct the special attention of those 
interested in experimental agriculture.] 

When the agriculture of the early part of the century is com¬ 
pared with that of the present day, it is very evident that its 
marvellous progress must be attributed to a variety of circum¬ 
stances. The increase of the population, and of the national 
wealth, and the growing intelligence of the people, have all tend¬ 
ed to promote it; hut their influence may be described as to a 
certain extent unavoidable, and they are in no degree special to 
agriculture, hut have acted with equal force on every department 
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of the arts and manufactures. While due weight must he given 
to these and other similar causes, we naturally look with greater 
interest to those which have exerted a more special effect on agri¬ 
culture itself, and have caused it to advance with, perhaps, greater 
rapidity than any other art. This rapid progress is largely due to- 
its having called in extraneous aid It has applied to the mecha¬ 
nician to devise new implements and machines better fitted to 
fulfil their objects than those previously in use; to*the chemist, 
the physiologist, and the meteorologist, to explain the natural laws 
on which it depends—and these branches of knowledge have 
brought to bear upon it the results of much laborious work—a 
great part of which was accumulated at a time when it was not 
even imagined that it could become useful to agriculture, and when 
the teachings of science were often considered visionary and un¬ 
practical The farmer has not been slow to take advantage of the 
assistance which these sciences afford him, but has recognised the 
fact that his art is a complex one, founded on many branches of 
human knowledge, with which he may usefully co-operate in ad¬ 
vancing it; and in this recognition of the necessity for aid and 
assistance, as well as for active exertion in determining their 
principles, lies the great guarantee for the progress of all the arts. 
In the early stage of their existence, those who practise them not 
only remain within the circle of their own knowledge, but they 
are content to he, to a great extent, passive agents, adopting 
such improvements as come in their way, but rarely going 
out of tbe beaten track to seek for them, and hence that slow pro¬ 
gress which contrasts so strikingly with the rapid development 
which is sure to occur when men's minds are, directed to what is 
new. 

In no art, perhaps, is the contrast between these two stages of 
its existence more striking than in agriculture. The farmer of 
the last century was content to do as his fathers had done before 
him, and ploughed and manured in certain ways, because it had 
been the custom to do so from time immemorial If he possessed 
superior powers of observation (a far rarer gift than is generally 
supposed), he noted what occurred on his own ot his neighbours’ 
farms; and if it happened that any particular operation was at¬ 
tended by favourable results, he adopted it in future years* It 
will be readily understood that, so long as this method was fol¬ 
lowed, the progress of agriculture was necessarily slow, for it de¬ 
pended not merely on the chance of a particular result occurring, 
but of its occurring under the eye of an individual possessing the 
qualifications necessary to enable him to take advantage of it, and 
even when thus observed, the knowledge acquired passed but 
slowly from man to man, and many years elapsed before it became 
generally known, for there was then no agricultural press to diffuse 
the knowledge of it over the country, and no agricultural societies 
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in which its good effects could be discussed. Very striking is the 
contrast between this state of tMngs and the active watchfulness 
of the modem farmer, ever on the alert for what is new, rapidly 
taking advantage of every step that is made, and anxious to do 
what in him lies to contribute to the general fond of information. 

Amidst the various methods by which agriculture may be pro¬ 
moted, the claims of experiment have not been overlooked, and 
the farmer has of late years devoted much time and labour to this 
important means of establishing the principles on which his art 
depends. Experimental inquiry has indeed, in a certain sense, 
produced a revolution in agriculture, for it has raised it to the 
dignity of a science, and shown that it depends on general prin¬ 
ciples which it is possible for the farmer to develop and establish 
on a sure and firm foundation. It was the introduction of artifi¬ 
cial manures about twenty or twenty-five years ago which gave 
the great stimulus to experimental agriculture. The inquiries 
which had been made previous to that time were for the most part 
purely scientific, and though the practical conclusions to be drawn 
from them were important, they were scarcely known to agricul¬ 
turists, and excited little attention among them. The important 
researches of Saussure, which form the foundation of scientific 
agriculture, though made seventy or eighty years since, and their 
connection with practice constantly pointed out by the author, 
were unknown to farmers until within the last twenty years, and 
even the investigation of the properties of the soil by Von Thaer 
and others, though their practical bearings were more immediately 
obvious, had attracted no attention out of Germany. But when 
guano and other light manures were introduced, the utility and 
advantage of trying them experimentally on the small scale was 
immediately apparent, and when ground was once broken in this 
direction, the.imporfcance of following it out, and giving it a wide 
and general application in the practice of agriculture could not be 
overlooked. Agricultural experiments, accordingly, soon became 
general, and nowhere have they been made with greater zeal and 
activity than in our own country, and their number and accuracy 
are very greatly due to the fostering care of the Highland and 
Agricultural Society, Upwards of twenty years ago, the Society 
commenced offering prizes for reports of experiments, and it has 
continued to do so ever since, and at the present moment the 
pages of its Transactions probably contain a larger number of care¬ 
ful and accurate experiments than those of any similar periodical 
Every year the subject receives new attention; and the premium 
hook contains ^ series of suggestions for experiments, selected by 
a committee, including a large number of the most experienced 
practical fanners, as being those which especially merit investiga¬ 
tion, and are likely to give results useful to agriculture. 

Although many good experiments have been made by farmers 
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both in this country and elsewhere, it will be admitted by all, and 
most readily by those most thoroughly conversant with the sub¬ 
ject, that their number might be advantageously increased; new 
subjects of inquiry suggested by those which have already been 
made might be undertaken, and additional value given to them 
by the adoption of a more systematic plan than has hitherto been 
customary. It is with* the view of pointing out how this may be 
most readily attained that I propose to discuss the whole subject 
on the present occasion, treating both of the aim and object of 
experiments, the mode in which they should be made, and the 
various precautions necessary to secure accuracy. I am the more 
induced to do this because it has been erroneously alleged that I 
am inclined to depreciate experimental agriculture, than which 
there cannot he a greater misapprehension; so far from this being 
the case, I have never lost an opportunity of doing all in my 
power to promote it. By many elaborate analyses I have sought 
to give completeness and precision to the results obtained in the 
field, and have always expressed my appreciation of the care and 
accuracy of those who have devoted themselves to such inquiries. 
It is clear, however, that the time has now arrived when experi¬ 
ments might be undertaken with wider objects than those with 
which we have hitherto been satisfied, and that the progress of 
agriculture, while it demands more minute and extensive inquiries, 
affords also the means of accomplishing them. It was not long 
since remarked to me by a distinguished agriculturist, who has 
himself made many accurate and well devised experiments, that 
he thought farmers had got too much into a beaten track, and 
went on repeating the same experiments over and over again; and 
in this there is certainly some degree of truth; and without un¬ 
dervaluing repeated experiments, the great importance of which 
will be afterwards pointed out, there is no doubt that new sub¬ 
jects of inquiry might he opened up with the effect of interesting 
a greater number of persons, and inducing them to enter into this 
field of usefulness. The fact is, that from the very nature of 
things the field of experiment increases every year. As our know¬ 
ledge advances, new subjects suggest themselves, and it frequently 
happens that the result of one series of experiments gives the 
first indication of the necessity for another; or they may show 
that the method which appeared well adapted to .elucidate the 
required facts is not sufficient for the purpose, and render it 
necessary to throw overboard what had been done, and to com¬ 
mence again oh initio . In such a case it may seem that the 
labour expended has been lost, though such is not really the case, 
these imperfect experiments being a necessary step towards the 
more perfect. To criticise such experiments, and to point out 
their defects, is not, therefore, to disparage them. The re¬ 
sults may have been the best possible under the circumstances. 
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the precautions adopted all such as were then supposed necessary; 
it is only one of the necessary consequences of scientific progress 
that they should be superseded by others; and it must be a very 
rare case that any one looking back upon experiments made by 
himself ten or twenty years before, could assert that, if he were to 
perform them again, he would adopt exactly the same methods. 

Eveiy step which our knowledge makes’involves greater or less 
change in the methods of investigation, greater care and minute¬ 
ness are necessary, and improvements are introduced, so that no 
experiments can be considered as final, but all must be repeated 
and revised at more or less distant intervals of time. 

Without at the moment entering more fully into this question, 
it may be laid down as a fundamental position, that, in the present 
condition of agriculture, experiments are one of the most indis¬ 
pensable means of promoting it, both in its practical and scientific 
relations; and further, that unless they are made with great 
minuteness and accuracy, they are not only useless, hut worse 
than useless; and as the necessary precision and accuracy render 
them extremely laborious, it is of the utmost importance that the 
efforts of those who undertake them should be directed into the 
most profitable channels, so that the maximum of useful results 
may be obtained with the smallest practicable expenditure of 
labour. 

In considering the matter, it may be observed at the outset 
that all agricultural experiments may be divided into two great 
ufasBes, one set leading to special, the other to general, conclusions; 
the fink having for its object the determination of particular facts, 
the second the establishment of general principles. As an illus¬ 
tration of the first of these, we may take the case of experiments 
made by a farmer, in which he contrasts two or more manures 
with one another, for the sake of satisfying himself as to which it 
will be most profitable for him to use on his own farm. If he 
obtains a definite result, the immediate and tangible gain is obvious, 
because he is enabled to introduce a material economy by confin¬ 
ing himself in future years to that manure which proved most 
advantageous. But it by no means follows that the Tesult shall 
be of any use to his neighbour, for the nature of the soils may 
affect the results; and even where they are completely identical, 
differences in height and erasure, or in the meteorological condi¬ 
tions, may completely alter the circ ums tances. 

If the effect of other manures on his own and Ms neighbour’s 
farm is generally identical or similar, the probability is that the 
results of the experiment will be equally valuable to both; but 
if the reverse is the case, the experiment, though valuable to the 
one individual, will be useless to the other. Neither is the result 
of one experiment such as can be invariably relied upon, for the 
effect in a dry season may be totally different from that pro- 
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duced by the same manure when the rainfall is large. "We are 
here, of course, supposing an extreme case; for it must necessarily 
he a rare occurrence that an experiment made by a fanner for his 
own use can be altogether devoid of instruction or value to others; 
but it may very frequently happen that an individual, when 
experimenting for his own benefit, may adopt a kind of inquiry 
very different from that which he would select if his object 
were the instruction of the agricultural public. The other class 
of experiments, which are directed to the general advantage of 
agriculture, have a higher aim, for they seek to establish some 
general principle or principles which underlie its practice, and thus 
enable us to generalise, as it is called in scientific language, that 
is, to draw conclusions which are not only true in a few special 
cases, but, if rightly used, are applicable under a great variety of 
apparently different conditions. Such experiments, for example, 
would take a manure not as a whole, hut would dissect it, as it 
were, and, selecting each of its constituents separately, would 
endeavour to ascertain what part of the total manorial effect it 
produced was due to each of them; and if this course were pur¬ 
sued with a variety of substances, it would be possible, when a 
sufficient number of experiments had been accumulated, to pre¬ 
dict the result which ought to he produced by any particular 
mixture under any circumstances. The great laws by which the 
action of manures is governed would thus be established, and a 
knowledge obtained which would be valuable in all time coming, 
and in every possible condition. There is, however, a very im¬ 
portant difference between these two classes of experiments, inas¬ 
much as those made with a special object give an immediate answer 
of some kind or other, and decide, even when repeated only a few 
times, which is the most useful manure to employ in any parti¬ 
cular case, while those made for the purpose of determining 
general principles must be frequently repeated and varied in every 
possible way, and may be carried on for a great number of years, 
and with the expenditure of much time and labour, before any 
satisfactory conclusions whatever can be drawn from them. 

With such a difference it will be no matter of surprise that the 
majority of experiments hitherto made should belong to the former 
class, and comparatively few -to the latter, which at first sight 
appears of a more abstract character and less immediately appli¬ 
cable to practice. It is for this reason that the prizes offered by 
this Society for special experiments have generally been well com¬ 
peted for,- while those which seek to determine general laws have 
attracted comparatively little attention, though they are really the 
most important Nor can the preference excite much surprise, for 
it is only consistent with the desire every one has to see his own 
labours producing an immediate practical result, and disinclination 
to engage in the slower and less attractive duty of storing np facts 
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from which do safe conclusions can “be drawn until they have "been 
accumulated during many years. 

Yet this patient accumulation is indispensable to the proper 
foundation of scientific principles. Its necessity is recognised in 
all the sciences, and it is very forcibly illustrated by the astrono¬ 
mer, who is often compelled to wait for many years until the re¬ 
curring course of events enables him to observe the facts he requires, 
and he is content to go on year after year amassing facts by which 
his successors are destined to profit. The agriculturist is in a 
somewhat similar predicament. His experiments necessarily 
extend over an entire season, and are exposed to the disturbing 
effects of weather, and many other causes which, as every one 
well knows, tend to invalidate or at least to affect the accuracy of 
the conclusions to be drawn from them, and axe often very dis¬ 
heartening to the experimenter. Perseverance should indeed be 
the motto of the agricultural experimenter. He should remember 
that his results are valuable in proportion to their number, for it 
is frequent repetition which enables us to eliminate the effect of 
soil and weather and give precision and certainty to his results. 

. The observations I propose to make on the subject of agricultural 
experiment may be divided into three parts: 1st, The precautions 
necessary to secure accuracy and success ; 2d, The suggestion of 
some subjects especially meriting attention; and, 3d, The best 
modes in which experimental agnculture can be promoted. 

ls £.—The precautions necessary to secure accuracy and success. 

It is of primary importance that the experimenter should not 
set to work in a desultory or random manner, but should lay down 
for himself some particular line of inquiry. He should select 
some definite question or questions for solution, and as a general 
rule the more limited these questions are the better, especially if he 
has no previous experience. Having formed a clear idea of what 
it is he wishes to ascertain, he should set himself to the considera¬ 
tion of the form which his inquiries ought to take, in order that a 
definite answer may be obtained from them. He should particu¬ 
larly attend to any sources of fallacy that may be involved in them, 
and the possibility of their results’ being thus rendered dubious 
and uncertain; and he should bear in mind that an inaccurate ex¬ 
periment is not only useless but misleading, and that the omission 
of some apparently unimportant piece of information may deprive 
an otherwise excellent experiment of half its value. 

Above all things, it is important to avoid undertaking too much, 
and there is no error into which the young experimenter is 
more apt to fall He finds no difficulty at seed-time in com¬ 
mencing a large number of experiments, and it is only in autumn 
when many plots are to be separately harvested and weighed 
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within a very short time that the difficulty becomes apparent, and 
he is compelled either to abandon a number of them and lose his 
preliminary labour, or, what is still worse, to hurry through the 
weighings at the risk of committing errors which cannot be after¬ 
wards corrected, or possibly not even detected He should bear in 
mind, also, that the value of agricultural experiments is greatly 
increased by their repetition on several successive years on exactly 
the same plan, and it is very desirable that he should make his 
arrangements so as to secure this, and that he should confine him¬ 
self to one subject, until he has exhausted it as far as circum¬ 
stances will permit, rather than fly to another and unconnected in¬ 
vestigation. 

Wien the subject of inquiry has been selected, it becomes ne¬ 
cessary to ascertain the exact state of the information regarding 
it. For which purpose the agricultural literature should be care¬ 
fully examined, the opinions entertained by intelligent farmers 
examined, and any previous experiments bearing upon it minutely 
studied. If this he properly done, much labour and unnecessary 
repetition may be avoided, especially if care be taken to trace the 
weak points so that the same errors and defects may not occur in 
those about to be commenced.- These matters having been ar¬ 
ranged, it is well to consider whether the experiments about to 
be begun might not at the same time throw light on some 
points not included in the original plan, or be made to do 
so by some slight modification in the mode of carrying them out, 
without detracting from their accuracy in relation to their pri¬ 
mary object. These arrangements should, if possible, be made 
long before the time at which it is necessary to commence the 
experiments, so that the plan may be well digested and nothing 
of importance be overlooked. 

The plan of the experiments having been definitely arranged, 
the next matter for consideration is the field in which the experi¬ 
ment is to be made, and to this very great attention should be 
paid. It is of primary importance that the soil shall be as uni¬ 
form in quality and texture as possible. Absolute uniformity 
can rarely be secured, but every effort should be made to come 
as near it as circumstances will permit; and if the experimenter 
wishes to give the highest degree of accuracy to his Tesults he 
will endeavour to produce some experimental evidence of the 
uniformity of his soil, or of the Emits within which the produce 
of different parts of it differ—a point in regard to which most ex¬ 
periments are very deficient. Preference should always be given 
to a field which is perfectly flat, for undulations on the surface 
are generally connected with differences in the soil or sub¬ 
soil, and are often due to the existence of rocks beneath, 
which may greatly modify the nature and quality of the superin¬ 
cumbent soil, as well as the drainage of particular spots. On a 
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considerable slope the soil can never he uniform, as any one may 
easily convince himself when the state of a ploughed field, on 
even a very moderate inclination, is examined after a heavy fall 
of rain. The farrows at the lower part of the field will then he 
often seen filled with matters washed down from the higher level, 
and what is there deposited is sometimes the coarser sandy part 
of the soil, the finely divided clay, which is generally its most 
valuable portion, having been carried off to the ditches or drains; 
while at other times, and more particularly when the slope is 
gentle, the fineT particles are deposited at the bottom, and the 
coarser left behind. Whichever of these be the case, it is very 
manifest that the effect is to create a difference between the two 
portions of the field, which must, in the course of time, become 
considerable. 

It will sometimes happen that a slope is the only part of a farm 
available for experiments, and, in that case, the plots for the dif¬ 
ferent substances should he arranged in a single row along the 
middle of it, the upper part of each being at the same distance 
from the top. In this way the chances are that all of them will 
be fairly comparable with one another; but it must never be for¬ 
gotten, that though experiments in such a soil are admissible, 
they are open to some risk of fallacy, which can only be avoided 
by the greatest possible care. The importance of uniformity of 
soil is so obvious, that there is scarcely an experiment on record 
in which reference is not made to it, and a statement given that 
the portions selected for the experiments were suitable in this re¬ 
spect, although it generally amounts to no more than an assertion 
of the feet, which, it may be inferred, has been determined merely by 
ocular inspection. But as this is liable to be fallacious, it would be 
infinitely preferable if some more precise method of ascertaining it 
were adopted; and this could be readily done by deciding on the 
nature of the experiments, and the position of the plots a year 
beforehand. The plots should then be at once staked out, and 
the crop being raised in the usual way, the produce of each should 
be harvested and weighed separately, and if it proved equal in all 
cases k the soil would be perfectly uniform. I am not acquainted 
with any experiments in which this precaution has been taken— 
indeed, I believe it is now suggested for the first time; but there 
can be no doubt that the year’s delay, and greatly increased 
labour, would be amply repaid by the additional value and preci¬ 
sion of the results. 

The condition of the soil is another matter of great importance, 
which exercises an important influence on the results of all ex¬ 
periments, and to which very great attention should be paid. 
Although not without exception, it may be stated as a general 
rule, that experiments are most satisfactory when made on soils 
which have been for some time under careful cultivation, for by 
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this means equality of texture is most readily secured. The 
mechanical operations of husbandry undoubtedly tend to diminish 
the local peculiarities of a soil, and repeated manuring also brings 
the different parts of a field more nearly into the same state as a 
source of plant-food. On the other hand, it is most especially 
necessary to avoid those which are in the highest condi¬ 
tion, or which have been recently and heavily manured. 
For it is very obvious, that if the soil be already so charged 
with manurial matter, as to enable it to produce a full crop, the 
application of an additional quantity may have little or no effect. 
In some cases, it may, however, be desirable to ascertain, whether 
a particular manure may not have the effect of increasing the crop 
even hi such circumstances, by causing that already present in 
the soil to exert a more rapid action. But these are special cases, 
and for ordinary experiments it is in general best to select a soil 
which has been well worked, but not highly manured, because 
on it the differences between the manures employed will be most 
marked. 

Hot less important is the consideration of the size of the 
plots on which the experiments should be made; a subject of 
some difficulty, and in regard to which very great difference of 
opinion exists. The general impression is, that the larger they are 
the better; and it has been held by some that no experiment 
should be made on less than an acre, while others have made 
half an acre their standard; and still smaller quantities, down, in 
some instances, to a very small fraction of an acre, have been used. 
It seems to me that no good general rule can be laid down for our 
guidance in this respect, and that much must depend on the 
object of the experiments, and the circumstances under which each 
individual investigator is placed. If, for example, the object be 
to grow a crop by means of different manures, and then ascertain 
the relative nutritive values of the produce by feeding experiments 
on cattle, it is very obvious that no results worth having can be 
got except by working on a considerable scale; and even an acre 
may be too small a quantity to give good and trustworthy results. 
On the other hand, where it is merely intended to compare the 
weight of the produce, that quantity is unquestionably fax .too 
large. 

Without undervaluing the advantages of large plots, some of 
which are sufficiently obvious, I have no hesitation in saying that 
experiments on a small scale offer great conveniences, and when 
made with the necessary care, are quite as accurate, if not more so. 
The arguments which have been brought forward in support of 
large experiments, are chiefly that the crop can be raised more in 
accordance with the ordinary methods of cultivation than on 
small plots; that local inequalities of soil are, to a great extent^ 
avoided, and that a fairer average is obtained. When small exr 
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perimenfcs are made. It is argued that, from some unexpected or 
unobserved peculiarity of the soil, one or more plots may be 
greatly superior or inferior to the others, and the result of the ex¬ 
periments would be to place the manures used on them in a posi¬ 
tion above or below that which they ought to occupy. It will be 
observed, however, that this argument proceeds on the assump¬ 
tion that no method other than the fallacious one of ocular inspec¬ 
tion. has been used to ascertain the uniformity of the soil If the 
mode of testing this point by weighing the produce of the ordi¬ 
nary crop in previous years, already adverted to, had been used, 
this difficulty would have been avoided. The fact is, that 
though large plots may have the advantage of eliminating any 
local peculiarity of the soil, they are no guarantee for its uni¬ 
formity in respect to gradual changes. It frequently happens 
that a field is heavy at one end, and gradually shades off into a 
lighter soil at the other; and when this is the case large plots are 
veiy disadvantageous, because such differences are peculiarly apt 
to escape detection, though they may greatly affect the results of 
the experiments. In such a case as this, the advantages derived 
from large plots are very questionable. The results would in fact 
he greatly inferior in accuracy to those obtained by reducing the 
size of the plots, and making the experiments in duplicate or 
triplicate. Supposing it be resolved to' make only five experi¬ 
ments on an acre each, this requires five acres in all; and no one 
familiar with tho matter will hesitate to say that there is nothing 
more difficult than to find that quantity of soil of the necessary 
uniformity. In such a case it would be infinitely preferable to use 
half-acre plots, and, to make a duplicate experiment; while in all 
probability a fourth or even an eighth of an acre would give still 
more accurate results. Supposing, for example, the five acres to be 
on a field whose soil became gradually lighter from A to B in the 



following diagram, a far more accurate result would be obtained by 
dividing each acre in half, as represented by the dotted lines, and re¬ 
peating the experiments in the manner shown by the numbers in the 
plots. Thus No. 1 and No. 1' manured in the same way would be 
compared with one another, and the effect of difference of soil on the 
produce be eliminated. ’ And still greater precision would be ob- 
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tained by dividing the whole five acres into 20 quarter acres, and 
making a fourfold experiment. 

It is urged, also, that on large plots the crop can be more easily 
harvested, and more accurately weighed, than is possible when 
they are of small size; but this is only because experimenters 
generally are content with the rude weighings which suffice for 
the ordinary farm purposes, while if they used a somewhat more 
refined apparatus, equal if not greater accuracy could be obtained 
in the small scale. The fact is, that particular methods and ar¬ 
rangements must be employed to secure the requisite precision. 

It is in general advisable that each experimenter should be left 
to decide very much for himself as to the size of the plots he is to 
use, and he will necessarily be guided to some extent by the nature 
of the experiments to be undertaken. Where the object is merely 
to make what we have called special experiments, a considerable 
breadth of land is best, but it need never exceed a quarter, ox at 
most half an acre—a quantity amply sufficient to give a fair 
average of the whole field. Where, however, the intention of the 
experimenter is to contribute to our knowledge of the general 
principles of agricultural science, much smaller quantities of land 
will suffice, and l-2Gth or even l-100th of an acre will often be 
sufficient. It is probable, indeed, that the results obtained from 
these small quantities are really much more accurate than where 
larger plots are used, and the facilities for making many experi¬ 
ments are so great that no one who has once tried them with pro¬ 
per precautions will ever return to large ones. On this point I 
may quote the experience of Mr Thomson, Grange, Kilmarnock, who 
has for some years devoted much attention to agricultural experi¬ 
ments. He informs me that in his first year he used plots of an 
acre, in the second of a quarter of an acre, and in neither year did 
he consider his results sufficiently accurate for publication. He 
then used l-30fch, and during the season just passed l-60th and 
l-120th have been the sizes, and the experiments have been greatly 
superior in accuracy. 

Mr Thomson has recently suggested the use of plots of L-112th 
of an acre, which presents many important advantages in weighing 
both the manure and the produce. Every pound weight would in 
such a ease represent a hundredweight in the acre, and the whole 
of the calculations are thereby much facilitated. 

It has been frequently objected to small experiments, that they. 
do not give a fair estimate of the produce which may be obtained 
over the whole field. But this objection has really little weight, 
for it must be remembered that it is only comparative results that 
are wanted, and it does not matter whether the produce'from the 
plots be above or below the average over the whole field, provided 
only they he made under precisely similar circumstances, and axe 
fairly comparable among themselves. Another error peculiar to 
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small experiment^which lias been pointed out is, that when the 
c^^is of a kind which throws out long roots, it is possible that 
tlfpkutual interpenetration of the roots of adjoining plots may 
occur to such an extent as to interfere, to some extent, with the 
accuracy of the results. If, for example, a plot to which nothing 
has been applied adjoin one which has been heavily manured, 
some of the roots from the outer part of the former will penetrate 
into the latter, so that its produce will be somewhat increased; 
while, in the same way, the outer plants of the manured soil will 
stretch into the unmanured, and the difference between the pro¬ 
duce will consequently be less marked than it ought to be. This 
difficulty can, however, be easily overcome by a slight separation 
of the plots by a sort of outer rim. If, for example, it be resolved 
to make the experiments, say on a fiftieth of an acre, the space 
should be measured off by fortieths for manuring, while the por¬ 
tions actually weighed should he in each only 1-5 Oth of an acre 
in the centre of each 40th. So that the field would be arranged 
somewhat as in this diagram, where the inner rectangles represent 


the quantities to be weighed, and the outer those manured. It is 
obvious that when the plots are large, any error occurring by the 
interpenetration of roots would be too t rifling to merit notice, and 
it would be noticed only in the cereals in which the drills are 
close to one another, and would be quite unimportant in loot 
crops. In any case the error produced by it could only become 
important when the plots reached certain dimensions. At what 
size this would occur it is impossible to say; and a*few experi¬ 
ments to throw light on this point would be useful In general, 
the line of demarcation between two plots differently manured is 
distinct and well marked, and there is no appearance of gradual 
shading from the one into the other, as should be the case if the 
interpenetration took place to a material extent. On the whole, 
I am of opinion that it is only in extremely small plots that it 
would be necessary to take this precaution; and Mr Thomson, to 
whose experience in small experiments I have already alluded, 
holds this opinion. It is clear that if it is unnecessary to have 
the outer rim the experimenter would be saved much additional 
labour, which the observance of this precaution would necessitate. 
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Another objection to small experiments is the difficulty ex¬ 
perienced in gathering the crop, without overstepping the boun¬ 
daries of the plots, which, when they are small, may lead to'gfceat 
inaccuracies. 

This difficulty, of course, can only be encountered in the cereal 
crops, and I recognised it very clearly some years since, when 
engaged in* examining the progress of vegetation in the wheat 
crop, where, from the very nature of the inquiry, it was in¬ 
dispensable to work on a very small scale, and I took some pains 
to devise a mode of overcoming it. The plan I then adopted, 
which proved completely successful in practice, was to measure 
out the spaces with great care, and to drive firm pins, projecting 
about six or eight inches above the surface, into the corners, 
between which slender wires were stretched, so that when the 
produce was required it could he cut with the greatest certainty; 
in reaping the crop, the hand being run along the wires, and only 
the plants taken which were included within them. This plan 
has recently been adopted at my suggestion by Mr Thomson, who 
expresses himself highly satisfied with it. 

There can be no doubt that, when such precautions are taken, 
small experiments will be in many cases more accurate than large 
ones. And, in this respect, agriculture would only be in the 
position of the other sciences. In chemistry, for example, the 
experimenters of the sixteenth century used pounds, and those of 
the eighteenth ounces, where we use grains, while there is no 
comparison whatever between the accuracy of the results. It 
must not be supposed, however, that the use of small plots makes 
experiments easy; the very reverse of this is the case, and it 
will be found by those who undertake them that they require 
greater care and attention to minutiae; but, on the other hand, a 
greater number dan be made, and they are more rapidly per¬ 
formed. This is really a matter of great moment, because 
the experimenter can then superintend personally the whole 
operations, whereas, where the plots are large, he is almost of 
necessity compelled to leave a considerable part of them in the 
hands of ordinary farm labourers, who cannot always be trusted 
to cany out with intelligence the instructions given them. 

There is no question at all that if farmers are satisfied with 
small experiments, the number and variety of those performed 
is likely to increase very greatly, because they can be earned 
on at a.much smaller expense .than large experiments, and a 
larger number of individuals will thus he induced to engage in 
them. At the present moment, when they are made on half or 
quarter acres, the expense and trouble are .so great that many 
persons who would willingly embark in investigations are deterred 
from it. For not only is the expense of the manures often serious, 
but the breadth of land the experiments occupy may interfere with 
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the general woiki&g of the farm* In these eases, also, the ex- 
pemaenter is sure to arrange his work so that the crop shall in 
alBroses he remunerative, although this is not always the hest con¬ 
dition for elucidating scientific principles. An experiment may 
be a failure in one sense, inasmuch as it may show that the 
manure used produced no practical benefit, but it may not only 
be a failure in a scientific sense, but may actually contribute very 
greatly to the establishment of important principles. It may 
even be most desirable that experiments likely to give negative 
results should be made, but it is not to be expected that farmers 
will be found ready to sacrifice the produce of a whole acre 
though they might not object to losing that of a smaller space. 

An impartial consideration of all the arguments which have 
been brought forward in support of large and small experiments 
leads to the conclusion that the latter should be more encouraged 
than they have been, provided they be made with the necessary 
precautions, not certainly to the exclusion of large experiments, 
some of which it would be always advisable to conduct, but 
because, by giving due weight to them, we should undoubtedly 
induce many more persons to engage in these interesting and 
useful inquiries. 

On the whole I am inclined to recommend the use as a 
standard of the l-112th of an acre, as proposed by Mr Thomson, 
owing to the great advantages it offers for calculations, but other 
quantities may be used provided they be always definite fractions 
of an acre. It is advisable, however, that the plots should in all 
mam be laid out in a definite plan, and their width will necessarily 
be dictated by that of the ridges in which the land is ploughed. In 
moist climates these are generally made from 15 to 18 feet in 
width, hut the most common as well as convenient is 16 feet 
6 inches (an imperial pole). The following table gives the length 
which a plot must have at each of these breadths to give l-112th 
of an acre:— 

15 feet wide ..... 25 feet 11 inches 

16 feet $ inches v 23 feet 7 inches 

IB feet ...... 21 feet 7 inches 

Should it be thought desirable to employ l-100th of an acre 
the lengths would be— 

35 feet ..... 28 feet 

16 feet 6 inches .... 26 feet 5 inches 

IS feet.24 feet 

For root crops it would be necessary to proceed by drills, and 
if they be 27 inches apart, a plot 4 driUs wide and 43 feet 4 
inches long would be l-112th of an acre, and l-100th of an acre 
48 feet 5 inches long. 

Whatever may be the size of the plots, the experimenter may 
resolve to employ, he should never foiget that single experiments 
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have comparatively little value, and that every result to he trust¬ 
worthy should he made in duplicate, and better still, if it is 
repeated three or even four times, on the same soil. So great "is 
the importance of this precaution, that it may he safely asserted 
that if a person has resolved to set aside a sufficiency of land for 
experiments in half acre plots with ten manures, the value of his 
results would he increased fifty-fold by dividing each space into 
four, so as to make it a fourfold experiment. When they are made 
in duplicate or triplicate, it is veiy obvious that many of the uncer¬ 
tainties which beset a single experiment are got rid of. The risk of 
error from local peculiarities of soil is far more effectually avoided 
than it can be by increasing the size of the plots, and mistakes in 
weighing or measuring the land and produce, which, with every 
care, must sometimes occur, are greatly diminished. The disturb¬ 
ing causes which are not eliminated in this way are the effects 
due to the kind of soil and to meteorological conditions. These 
can only be ascertained by extending the experiments, so as to 
include different descriptions of soil, which may be selected in the 
immediate neighbourhood of one another, and localities differing 
in their temperature and rainfall, which must almost of necessity 
be at some distance apart. .• 

Tor the complete elucidation of all the different bearings of the 
application of any manure it would obviously be necessary to take 
all these matters into consideration, but when this is well done, 
the scope of the experiments is so greatly extended as to make 
them far beyond the power of an individual, and such a plan 
could only be accomplished by several persons in different parts 
of the country associating themselves together for the purpose of 
repeating the same experiments, and to the value of such an 
arrangement reference will be afterwards made. 

Of other necessaiy precautions several must be referred to. 
Among others, it is particularly desirable to notice the importance 
of leaving plots entirely without manure, a matter to which it would 
not be necessaiy to refer, had I not seen many series of well- 
peTformed experiments rendered comparatively useless by this 
omission, and I have felt great regret that experiments other¬ 
wise admirably executed, and which had clearly involved much 
labour, should have had their value diminished by an omission 
which might have been so easily supplied. 

The nature of the manures to be used, and the best mode in 
which they are to be applied, must next be considered. They 
should, of course, he procured from dealers of reputation, so that 
their quality may be good. Before each is applied it should be 
turned out of the bags on a clean wooden or stone floor, and care¬ 
fully mixed w|th the spade, any lumps contained in it being 
broken down. It shotdd then be passed through a sieve and again 
mixed, and a sample selected for . analysis by taking a handful 
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from six or eight different places in the bulk, mixing them care¬ 
fully in a large sheet of paper, and putting two or three ounces 
of this into a wide-mouthed bottle. An analysis should then be 
made so that the exact composition of the substances actually used 
may be known—a precaution not only required for the purpose of 
ascertaining that it comes up to the proper standard, but also to 
^ enable the experimenter to calculate the quantities to be applied 
* in particular experiments. The importance of this precaution is 
very great, and it should never he omitted, for mistakes will occur; 
in proof of which it may be mentioned that I have not long since 
examined a manure supplied for experimental purposes by a 
manufacturer of the highest standing, and stated to contain 38 per 
cent of soluble phosphates, in which only 28 per cent was found. 
It is scarcely necessary to observe that had the manure been used 
without amdysis and on the faith of its containing 38 per cent, 
any conclusions drawn from the experimental results would have 
been completely fallacious. 

These matters having been ascertained, and the quantites re¬ 
quired for the different plots weighed out, they should he mixed 
with once or twice their bulk of damp hut not wet sand, and the 
whole being again passed through a "sieve, they should he put into 
bags ready for use. The object of mixing with sand is to admit of 
its uniform application, and to prevent the more dry and dusty 
manures being blown about by the wind during application. 
The importance of attending to this point is apt to be overlooked, 
but it becomes apparent when it is known that the application of 
one cwi of a manure to the acre gives no more than 163 grains to 
each square yard of surface. 

For still greater completeness the soil should also he examined, 
or at all events a sample should be taken just before the experi¬ 
ment is begun, which may he afterwards analysed should it 
be deemed necessary. For this purpose a hole should be dug to 
the depth of the soil, say 10 inches, and from its perpendicular 
side a slice 2 or 3 inches in thickness should be taken. This 
should be repeated at five or six different parts of the field, and 
the whole of the soil thus taken should be carefully mixed with 
the spade, passed through a coarse sieve, and spread out in a thin 
layer on large sheets of paper for some days to dry in the air, and 
o or 6 lb. fairly selected from this should be preserved in a tin 
box. 

It would be still better to take two samples in exactly the same 
manner from different parts of the field, in order to see whether 
there is any marked difference in the chemical nature of the soil 
For completeness, a mechanical analysis of the soil and examina¬ 
tion of its physical properties should also be made; but this is a 
subject about which so little is known, and involving so extended 
®an examination, that it will probably be omitted in all cases 
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except those in which an elaborate and continued series of experi¬ 
ments is intended to be made. 

It is scarcely necessaiy to observe that during the growth of 
the crop attention should be paid to everything bearing on its 
progress, the time at which it brairds in each plot, when it comes 
into ear, if a cereal, and all similar events, being carefully noted. 

A knowledge of the rainfall and temperature during the time of 
the experiments is also of much importance, and the necessary 
information on these points, obtained from any meteorological 
observer in the neighbourhood will generally suffice. The most 
perfect plan would be to have a rainguage on the field itself, for it 
is well known that very slight differences in elevation and posi¬ 
tion sometimes materially affect the amount of rain, and if the 
strength of the solar rays were also observed, the results would 
doubtless be most interesting; but these are refinements which we 
can scarcely expect to see adopted in the present state of agricul¬ 
ture. When the crop approaches maturity, the proper time for 
harvesting becomes a matter demanding much careful considera¬ 
tion. The general system is to collect the produce from all the 
plots on the same day, and so far as root crops are concerned this is 
probably right, because there is no definite point at which they 
can be said to be ripe. But it is quite otherwise with the cereals. 
In them the period of exact maturity should he carefully attended 
to, and as the effect of some manures is to accelerate this point, it 
would be wrong to reap all the produce on the same day. If this 
be done, it is necessary either to wait till the latest plot is ripe, in 
which case some of the grains of the earlier ones are liable to be 
shed, particularly if the weather is windy, or to begin when the 
first is ripe, in which .case the others are placed at a disadvantage. 
The experimenter must, therefore, examine the crop day by day 
and gather each when in the same condition as to ripeness. 

The crop has next to be weighed, and in the case of roots, or 
other crops liable to undeigo change, this must be done at once, 
the different parts (roots and tops) being weighed separately. 
With the cereals this operation may be delayed until a convenient 
time, provided the produce of each plot be carefully stored. Mr 
Thomson’s plan of doing this is a very good one, but of course appli¬ 
cable only to small experiments. He takes into the field a large 
piece of coarse sheeting, and putting the whole produce of the 
plot into it, the comers are gathered together and tied, a label 
being at the same time attached, and the whole conveyed to the 
steading, where it is kept until time is found to weigh and thresh 
it, for which latter operation Mr Thomson has had a small hand- 
power thrashing-machine constructed. 

Here the experiments terminate for the year, unless it be 
thought necesiary to ascertain the nutritive value of the produce 
by analysis. Where the object is merely to determine the utility^ 
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of different kinds of manures under special circumstances, this is 
not absolutely necessary, but where they have been made with the 
intention of contributing to our knowledge of the general prin¬ 
ciples of agriculture, it forms an important part of the inquiry. 
Suppose, for example, a set of experiments be made by applying 
different quantities of ammonia to the soil, it may become a ques¬ 
tion whether the larger applications may not, in addition to an 
increase of crop, also yield a produce richer in nitrogenous matters. 
In this case analysis is indispensable. But it is questionable 
whether, in the present state of experimental agriculture, it would 
be advisable to complicate matters by taking up this branch of 
the inquiry. It would at all events be superfluous in the great 
majority of investigations. 

Although an ordinary series of experiments may he considered 
to end with the weighing of the crop, they would still leave an 
important question regarding the effects of the manure unsolved. 
Experience has shown that in most cases the increase on the pro¬ 
duce contains only a veiy small proportion of the valuable 
matters supplied to it in the manures, and if the experiments are 
to be exhaustive, they ought to ascertain what has become of the 
remainder, and what effect it is capable of producing on subse¬ 
quent crops. 

The common impression among farmers is, that the effect of 
guano, fiupeiphospi^fce, and similar manures, terminates with the 
crop to which it is applied; and this opinion was based on the 
supposition, that as these substances contain their valuable matters 
in a more or less soluble form, that which the crop had not appro¬ 
priated must have been washed out of the soiL But this suppo¬ 
sition, so far at least as regards superphosphate, was always 
known to be unfounded, for chemistry teaches that the soluble 
phosphates of that manure, when mixed with the soil, are rendered 
insoluble by the lime, &c., existing in it, and the discovery of the 
absorptive power of the soil has shown that the same is true of 
ammonia and potash. As the valuable matters added to the soil 
in the manure unquestionably remain there and must add to the 
permanent fertility of the soil, it is very desirable that their effect 
on the subsequent crops should be ascertained. One of two things 
must occur. Either the residual part of the manure must exert a 
marked effect on the next crop; or, in consequence of its having 
become thoroughly incorporated with the soil, it has, so to speak, 
ceased to be manure, and become soil, in which case its valuable 
matters would he in no degree more available to the plant than 
those pre-existing in the soil, in which case no perceptible effect 
would be produced in future years. It is very desirable that this 
point should be investigated, and for this purpose it would be 
necessary to weigh the produce from the same plot!, to which no 
manure of any kind has been applied in the mean time, in the 
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subsequent year, or, better still, during the remainder of the rota¬ 
tion. It is very difficult to accomplish this in a satisfactory 
manner, particularly with small plots, and hence the cases in which 
it has been attempted are very few, although the question is one 
of great importance and calls loudly for investigation. 

I have now discussed the precautions necessary for obtaining 
complete and exhaustive results in one great class of agricultural 
experiments; but there is another of equal importance which have 
for their object the determination of the nutritive value of differ¬ 
ent substances by feeding experiments on stock. Experiments of 
this kind are more difficult and troublesome than those already 
considered, and involve so many appliances, and entail so material 
an outlay, that few persons are likely to engage in them with the 
mi nuteness and attention they require. Eor this reason, and also 
on account of the extent of the subject, it is not my intention to 
consider it at present, although I shall in all probability recur to 
it on a future occasion. 

2d —Suggestions for Agricultural Experiments. 

The suggestion of individual experiments is a matter of some 
difficulty, and among ,the multiplicity of subjects requiring 
examination it is not easy to know where to begin. Only a few, 
therefore, can be pointed out here, but should those proposed he 
carried out and new ones required, it will be easy on future oc¬ 
casions to suggest others. 

A.—Action Phosphates in different conditions as Manures . 

Experiments are required to determine the relative values of 
soluble phosphates derived from bone-ash and coprolites. The 
chemist sees no difference between them, but holds them to he 
chemically and mechanically identical, and this has been fre¬ 
quently urged on the farmer both by myself and other chemists. 
But a strong prejudice exists against them on the part of many 
practical agricultuiists, and it is very important that it should be 
ascertained whether this is well founded or the reverse. Eor the 
purpose of elucidating this point, experiments might he e&g£iy 
made, and the plan most convenient for the purpose wofild be to 
fix upon a definite quantity of soluble phosphates to be applied 
to the acre. At the present moment a coprolite manure is applied 
at the rate of from 3 to 6 ewt per acre, and as it usually contains 
about 23 to pdt cent soluble phosphates, this amounts to from 
75 to 150 lb. of. these substances per acre. Let these quantities, 
therefore, be t^fcen as the standard. Then the experimenter hav¬ 
ing got the analysis of Ms manure has to consider what quantities 
of it he must apply to the acre, so that he may supply it at the 
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rate of 75 lb. Supposing bis manure to contain only 23 per cent 
of salable phosphates—then as 

23 : 75 = 100 : 2|5 ='328. 

He must therefore apply 326 lb. to the acre, and to the 
l-112th 2.91 lb. For 150 lb. of soluble phosphates per acre he 
must use therefore 5.82 lb., and should it be thought advisable 
to try also 225 lb. soluble phosphates per acre he must then use 
8.731b. on his plots. As in some instances phosphates applied alone 
produce but little effect, the same quantities should be used with 
the addition of sulphate of ammonia, for which purpose that manure 
should be employed to the extent of 1 cwt. per acre or 1 lb. per plot, 
aiid a plot should be manured with 1 lb. of sulphate of ammonia 
without any other manure. All the experiments should he made 
in duplicate, and they would therefore stand as follows:— 


2 Plots xl* acre each manured at the rate of 75 lb. soluble phosphates per acre 


2 

n 

i * 

ISO 

99 

99 

2 

a 

39 

225 

93 

99 

2 

33 

33 

nothing 


2 

33 

93 

75 

33 

112 lb. sulphate 

2 

33 

93 

150 

V3 

112 of ftromnrtia. 

2 

33 

93 

225 

99 

112 

2 

2 

33 

33 

- 

nothing 


112 „ 


If the experimenter resolves to use also double quantities of sul¬ 
phate of ammonia, this would require eight additional plots, or in 
all & quarter of an acre. Any one objecting to these small plots 
has only to multiply the quantities by 2, 4, Or 8, and Ms results 
would be perfectly comparable with those of others. It is very 
desirable that these inquiries should he made simultaneously by 
several observers in different parts of the country and on different 
soils, and I shall be glad to be the medium of putting experimenters 
into communication with one another, and to mate the necessary 
calculation of quantities should any difficulty be experienced in 
doing it 

Interesting and useful experiments might also be made for the 
purpose of determining the value of insoluble phosphates in 
different forms. Bones, as every one knows, act rapidly and 
effectually as a manure, while coprolites, though containing the 
same insoluble phosphates, are usually understood to be without 
action. The difference is of course attributed to the mineral 
character of the latter, and to their hard and compact structure 
rendering them, even when finely ground, inaccessible to plants. 
It appeps, however, that if bones be simply burned, the bone-ash, 
contesting all the phosphates in their original mechanical con¬ 
dition, is quite inert Such at least is the conclusion to be 
► drawn from the few experiments with bone-ash on record; but 
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they are so few that they require to be confirmed, and the cause of 
this peculiarity ascertained The practical importance of the 
subject lies in the fact that, at the present moment, it is uni¬ 
versally admitted that the insoluble phosphates of a superphos¬ 
phate made from coprolites are of no value; but those in a bone- 
ash superphosphate have been usually considered to be as 
valuable as if they were derived from the unbumed bones. If it 
should be established that in neither case are insoluble phos¬ 
phates of value, the result would be of importance, because it 
would make a material difference in the value of all superphos¬ 
phates made from bone-ash. Even when the quantity of insoluble 
phosphates is no more than 5 per cent/their non-estimation 
would make a difference of at least 7s. per ton in the price of the 
manure. 

To elucidate this point let it be resolved to use coprolites and 
bone-ash at such a rate as to supply 300 lb. phosphates per acre, 
and also double this quantity. Then making duplicate experi¬ 
ments, four plots of coprolites and four of bone-ash would be re¬ 
quired, and two nothing plots, for the simplest form of the ex¬ 
periment. But it would be useful also to contrast the results with 
those obtained when sulphate of ammonia is added, for which 
purpose 1 cwt. of that manure per acre might be used, taking 
care of course that two plots are taken for it without phosphates. 
The experiment should be made on l-112th of an acre, or a mul¬ 
tiple of that quantity, and the necessary details may be gathered 
from what has been said under the preceding section. 

j?.— ExpervmMtS'Wi the action of organic matters containing 

nitrogen . 

In bones part of the effect produced is due to the nitrogenous 
organic matters they contain. It is sometimes supposed that 
these substances are valuable only on account of the nitrogen 
which they supply; but this can scarcely be correct, for I appre¬ 
hend that a mixture of ground bone-ash and sulphate of ammonia 
would not act so powerfully as bones containing the same quan¬ 
tities of these substances. This subject might easily be investi¬ 
gated in connection with the experiments A in the previous 
section, or as an independent series by taking bones at the rate 
of 5 cwt per acre, and comparing them with mixtures of bone- 
ash and sulphate of ammonia, bone-ash and glue, and bone-ash 
and rape-dust^ 5 cwt. of bones would contain about 250 lb. of 
phosphates aa|L25 of ammonia, and if these were made the 
standards, thi "fequisite quantities of bone-ash, glue, and rape- 
dust might be easily calculated from their analyses. 

(f—Experiments with the salts of potash. 

A series of experiments on this subject is much required. Some 
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years since, when discussing the alleged exhaustion of the soil of 
the British Islands by the modem system of agriculture, I ex¬ 
pressed the opinion that, so long as the present supplies existed, 
there was no probability of the ammonia or phosphates being 
exhausted, but that a diminution in the available supplies of 
potash was a possibility, though a distant one. Up to the present 
time we have very little information regarding the mammal effects 
of potash, and what has been obtained is conflicting. A few years 
ago, experiments were made, at my instigation, with muriate of 
potash on the potato, a crop requiring a large amount of that alkali, 
and the results were very favourable, and in one case so remarkable 
that the gentleman who made the experiments procured a supply, 
and used it on a considerable scale in the subsequent year, but 
the results were then entirely negative. 

The cause of this remarkable difference, and indeed, everything 
relating to the manorial action of potash, is still to learn; and 
the subject merits attention at the present time. Up to within 
the last two or three years, kelp was the chief source of 
the cheaper salts of potash (the muriate and sulphate, which 
alone are ever likely to be used as manures), and in con¬ 
sequence of the limited supply, and the demand for potash salts, 
their price was conMan^y on the increase. A few years since, 
however, the manufe^g^B ^muriate of potash from camallite, a 
mineral found in the salt-mines at Stasfurth, in Germany, was 
commenced, and the price has in consequence materially declined, 
and will probably fall still further, especially if the same mineral 
should be discovered in other salt-mines, of which there seems 
every probability, for it has been found in Cheshire in small 
fragments, though not in quantity. At the present moment, 
muriate of potash, containing potassium equivalent to about 50 
per cent of potash, can be bought for about £14,10s, per ton. 

Experiments might be usefully made by applying 50 and 
100 lb. of potash per acre, both alone and mixed with guano and 
superphosphate. Tim following quantities would be suitable 

2 plots* with sraritfa of poteah, at the rate of 56 Ih. potash per acre; 

2 plots the b ime, with b<me-ash superphosphate, at the rate of 75 lb, soluble 
phosphate; 

2 plots the same, but with Bolman guano containing phosphates at the rate of 
75 3b. per acre; 

2 plots the same, but with superphosphate as before, and sulphate of ammonia, at 
the rate of 1 cwt per acre. 

Such experiments -would not by any means exhaust the sub¬ 
ject, hut the results obtained would form a guide for further 
inquiries in future seasons; and it would be better to proceed in 
thtoway than to attempt more elaborate inquiries at present 

Many other subjects for inquiry might be suggested, such, for ex¬ 
ample, as the effect of salts of magnesia, which are sometimes used 



EXPERIJfEOTAIi A.GEICULTTOE, 


373 


as manures for tlie cereals, under the impression that they must 
be useful, because the ash of these plants contains a large quantity 
of magnesia. But I refrain from enlarging on these at present I 
shall, however, take another opportunity of suggesting other sub¬ 
jects for investigation, and I shall be glad if any gentleman pro¬ 
posing to engage in experiments, will communicate with me; for 
when two or more individuals consider the same subject, especially 
if they do so from different points of view, useful suggestions are 
frequently made. 

• As I have not discussed the subject of cattle experiments, I shall 
not enlarge ou them here, but would simply remark that we are 
still greatly in want of a complete and exhaustive series of experi¬ 
ments on the relative nutritive value of Swedes and common 
turnips. The effect of water in promoting the fattening of stock 
also merits inquiry. It has been recently observed by a Ereneh 
experimenter, that when a horse was liberally supplied with water 
it gained weight rapidly, even when its daily rations of solid food 
were materially diminished. Should this be confirmed by further 
experiment, and found to be applicable to cattle and sheep, it would 
obviously be a matter of great importance to the farmer. 


3d .—The mode in ivhich experimental agriculture can be best 
promoted. * 

It remains only to consider what may be done to promote the 
pursuit of experiment; and here it may perhaps be thought that 
the description all that is necessary for a perfect experiment, 
and the num^oui 'precautions it requires, may have rather the 
effect of deterring those who might otherwise wish to engage in it— 
and it must be admitted that good experiments do require both 
time and patience; but it is by no means so difficult to secure 
accuracy, and to attend to all these precautions, as it may appear. 
Any one inclined to take up experiment will find that, as in every¬ 
thing else, the hand gets used to it, and that which at first occa¬ 
sions a good deal of trouble becomes much simpler, and can with 
experience be accomplished without the effort it requires at the 
outset Neither should he be deterred from the good work by 
being in a position in which he cannot carry out all the details 
already insisted on, for he may rest assured that experiments in 
which some of the precautions are omitted, may still be useful, al¬ 
though necessarily not so valuable as those in which they are 
observed. m 

This much, however, may be said, that whenever the choice lies 
between many experiments with few precautions, and few experi¬ 
ments with many precautions, the latter alternative should unhesi¬ 
tatingly be adopted. The true plan is to undertake no more than 
can be well and. effectually accomplished, and where a variety of 
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results is required, it is best that several individuals should asso¬ 
ciate themselves together for the purpose. Where this is done the 
results are sure to be most valuable, particularly where the same 
experiments are repeated on different soils and districts for several 
successive years, so as to elucidate the effect of disturbing causes. 
But when several persons unite for this purpose, it should be made 
a strict regulation that the experiments should be made exactly 
in the same manner, and that no one should be allowed to modify 
any of the details. Many instances could be quoted in which the 
value of experiments were materially diminished in this way. 

The principle of association to which reference has just been 
made, is one of great importance to the future of experimental 
agriculture, and is one of the methods by which it may be most 
successfully promoted. As our knowledge advances experiments 
must of necessity become more and more complex and elaborate, 
and at length require an expenditure of both time and money 
which at no distant date will put it beyond the power of individ¬ 
uals to make them. The elaborate researches of Messrs Lawes 
and Gilbert, which are unsurpassed for minuteness and precision, 
may be referred to as an example of wbat agricultural experiments 
ought to be, and of the difficulty of increasing their number, for I 
need scarcely say that the case is quite exceptional in which an 
individual has jprill and the power to expend nearly 

£2000 a year for many suoifcssive years in inquiries of this kind. 

It might be accomplished, however, if the means requisite for 
the purpose were raised by subscription, and this plan has been 
adopted by the German agriculturists, whose exertions well merit 
attention. There have been established for some years back in 
that country what are called Agricultural Experiment Stations, of 
which the number is considerable, I believe not less than eight or 
ten being in existence, supported chiefly by subscriptions, to 
which the Government in some instances contributes, their entire 
object being to carry out inquiries in various departments of 
agriculture! They differ considerably in extent, and the par¬ 
ticular departments of experiment they prosecute, but, as an 
example, I may instance that at Salzmunde, in Saxony, which is 
under the direction of Dr Grouven, an able chemist, and author 
of a course of lectures on Agricultural Chemistry. It includes a 
laboratory, small cattle house for feeding experiments, and other 
necessary appliances. The cost of starting the station was be¬ 
tween ,£*400 and <£*500, and the annual expenditure about J?450, 
but this does not include any charge for land, manure, labour, or 
cattle food consumed in the experiments, all of which were sup¬ 
plied by a neighbouring proprietor free of all expense. The other 
Experimental Stations throughout the country were conducted on 
a si m i l ar plan, though, in some instances, the means are smaller , 
in which case, of course, the experiments are more limited. Dr 
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Grouven, wlio appears to have given much attention to the 
subject, is of opinion that the minimum outlay should not be less 
than it is at Salzmunde. 

The cost of a similar institution in this country, taking into 
account the much greater expense of living, and the wages, would 
not be less than double what it is in Germany, or say £1000 
a-year; to this must be added the cost of land, labour, &c., which 
I have no means of estimating, but it could not be well under 
£200 or £300 a-year, so that the expense of an Experimental 
Station in this country would not be less than £1200 a-year. 
As there are eight or ten stations in Germany, the agriculturists 
of that country are at the present moment expending a sum 
equivalent to £8000 or £10,000 a-year or our money for the en¬ 
couragement of scientific agriculture. 

The Experimental Stations are doing a great deal of good work, 
and support a periodical, in which the results of their labours are 
given to the public. They offer an example which might be ad¬ 
vantageously followed in this country, and though it may be vain 
to expect, at least at present, an outlay at all equivalent to that 
which is made in Germany something might surely be dona If 
an institution of this kind could be established in Scotland I 
should myself be glad to contribute towards it both money and 
labour, and I am satisfied that if it were properly started its 
results would, in the course of time, he in the highest degree 
beneficial to agriculture. 


STIRLING SHOW, 1st, 2d, 3d, and 4th August 1864. 

AWARD OF PREMIUMS. 

Class I.—CATTLE. 

SHORTHORN BREED. 

Judges — George A Grey, Millfield Hill, Wooler ; James Gulland, New¬ 
ton of Wemyss, Kirkcaldy; Thomas Smson, Blainslie, Lander. 
Attending Member —EL D. Erskine of Cardross, Stirling: 

The Medium Gold Medal was awarded to each of the following Exhibitors:— 
Amos Oruickshahk, Sittyton, Aberdeen, for Bull, “ Forth,” winner of First 
Prize at Kelso, 1863. 

Lord Kinnaird, E.T., Rossie Priory, Inchture, for Bull," Cherry Duke 2d,” 
winner of First Pnze at Edinburgh, 1859. 

James Douglas, Athelstaneford, Drem, for Cow, “Lady of Athelstane,” 
winner of First Prize at Dumiries, 1860. 

Section 

1. Best Bull calved before 1st January 1862—L.20 to G. H. M. Burning 
Home of Argaty, Donne. Second—L.10 to Viscount Strathallaii, Strathi- 
allan Castle, Auchterarder. Third—The bronze medal to David Ain- 
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slie «f Coeierton, Bkck&hiels. Commended—Silvester Campbell, 
Einellar, Blackburn, Aberdeen. The diver medal to G.EM. Binning 
Home of Argaty, Donne, as tbe Breeder of the best BnlL 
2L Best Bull calved after 1st January 1862—L.20 to James Douglas, Athel- 
staneford, Drem, Second—L.10 to Thomas Willis, Manor House, 
Carperby, Bedale, Yorkshire. Third—The bronze medal to Lord Eiu- 
rnird, K.T., Bossie Priory, Incbture. Commended—-William Marr, 
Upper Mill, Tarves, Aberdeenshire, 

3l Best Bull calved after 1st January 1863—L.10 to tbe Duke of Bucdeueh. 
and Queensbenw, KG,, Dalkeith Park, Dalkeith. Second-—L5 to 
Arthur James Balfour of Whittingham, Prestonkirk. Third—The 
bronze medal to Viscount Strathallan, Strathallan Castle, Auchterarder. 
Commended—The Earl of Airlie, KT., Cortachv Castle, Kirriemnir. 

4. Best Cow of any age—LI 5 to A. & A. Mitchell, Alloa. Second—L.8 to 

John Bowstead, Beef Bank, Penrith, Third—The bronze medal to 
GeoTge Robertson Barclay of Keavil, Dunfermline. Commended— 
James Douglas, Atbelstaneford, Drem. 

5, Best Heifer calved after 1st January 1862—L.10 to William Lambert, 

Ellington Hall, Haydon Bridge. Second—L5 to Jaffray Barcroft, 
Eilbogget House, Cabinteely, County Dublin. Third—The bronze 
medal to Arthur James Balfour of Whittingham, Prestonkirk. Com¬ 
mended—Viscount Strathallan, Strathallan Castle, Auchterarder. 

6L Best Heifer calved after 1st January 1863—L.8 to A. & A. Mitchell, Alloa. 
Second-L4 to A. & A. Mitchell, Alloa, Third—The bronze medal to 
James Douglas, Athelstaneford, Drem. Commended—David Ainalie 
of Costerton, Blackshiels. 

FOLU£D (ABERDEEN OR ANGUS). 

Judge*— Alexander Bower, Mains of Kelly, Arbroath; George Brown, 
Westerton, Fochabers ; James Shennan, Balig, Kirkcudbright. 
Attending Member —Hugh Kirkwood, Killennont, Maxyhill, Glasgow. 
The Medium Gold Medal was awarded to each of the following Exhibitors:— 
Robert Walker, Hillside House, Portlethen, Aberdeen, for Bull, “Fox 
Maule,” winner of First Prize at Kelso, 1863. 

William M f Combie, Tillyfour, Aberdeen, for Cow, “ Fair Maid of Perth,” 
winner of First Prize at Edinburgh, 1859, and medium gold medal 
at Perth, 1861. 

William M'Combie, Tillyfour, Aberdeen, for Cow, “ Charlotte,” winner of 
First Prize at Inverness, 185a 

William M*Coanbie, Tillyfour, Aberdeen, for Cow, “ The Belle,” winner of 
Rhea* Prise at Aberdeen, 1858. 

William hPCombie, Tillyfour, Aberdeen, for Cow, “Pride of Aberdeen,” 
winner of Mist Prize at Dumfries, 1860, and Battersea, 1862. 

William M‘Gombie, Tillyfour, Aberdeen, ior Cow, “ Mayflower,” winner of 
First Prize at Perth, 1861. 

7. Best Bull calved before 1st January 1862—L20 to Alexander Paterson, 

MuILen, Keith. Second—L.10 to Sir James H. Burnett of Leys, Bart., 
Crathes Castle, Aberdeen. Third—The bronze medal to John Hep¬ 
burn, Dogton, Kirkcaldy. The silver medal to George Brown, Wester¬ 
ton, Fochabers, as the Breeder of the best Bull. 

8. Best Bull calved after 1st January 1862—L.20 to William Goodlet, Bolshan, 

Arbroath. Second—L.10 to Robert Walker, Hillside House, Porfc- 
lethen, Aberdeen. Third—The bronze medal to Robert Walker, 
Montbletton, Banff. 

9. Best Bull calved after 1st January 1863—L10 to James Leslie, The Thom, 

Blairgowrie. Second—L5 to James Leslie, The Thom, Blairgowrie 
Third—The bronze medal to William H'Combie, Tillyfonr, Aberdeen 
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10. Best Cow of any age—L.15 to William M'Combie, Tillyfour, Aberdeen. 

Second—L.8 to William M^Combie, Tillyfour, Aberdeen. Third—The 
bronze medal to William M*Combie, Tillyfour, Aberdeen. Com¬ 
mended—Robert Walker, Hillside House, Portlethen, Aberdeen. 

11. Best Heifer calved after 1st January 1862—L.10 to Robert Walker, Mont- 

bletton, Banff. Second—L.5 to the Earl of Southesk, Kinnaird Castle, 
Brechin. Third—The bronze medal to the Earl of Southesk, Kin¬ 
naird Castle, Brechin. 

12. Best Heifer calved after 1st January 1863—L.8 to William M*Combie, 

Tillyfour, Aberdeen. Second—3x4 to William M‘Combie, Tillyfour, 
Aberdeen. Third—The bronze medal to Lord Kinnaird, K.T., Bessie 
Priory, Inchture. 

POLLED (GALLOWAY), 

Judges—AiMXAmm, Bowie, Mains of Kelly, Arbroath; George Brown, 
Westerton, Fochabers; Jakes Shknnan, Balig, Kirkcudbright. 
Attending Member— Hugh Kirkwood, KiOermont, Maryhill, Glasgow. 

The Medium Gold Medal to James Graham, Meikle CuIIoch, Dalbeattie, for 
Cow, “ Semiramis,” winner of First Prize at Kelso, 1863. 

13. Best Bull calved before 1st January 1862—L.20 to Samuel Thomson, 

Bkiket, Chocketford, Dumfries. Second—L.10 to William Keir of 
Whithaugh, New Castlefcon. Third—The bronze medal to Alexander 
Jardine of Applegirth, Lockerby. The silver medal to W. & J. 
Sherman, Balig, Kirkcudbright, as the Breeder* of the best Bull 

14. Best Bull calved after left January 1862—L.20 to William and Robert 

Callander, Dalquhaim, Dumfries. Second—L.10— No Entry . 

15. Best Bull calved after 1st January 1863—L.10 to John Cmmingham, 

Whitecaim, Dalbeattie. Second—L.5— No Competition . 

16. Best Cow of any age—L.15 to the Duke of Buccleuch and Queensberry, 

K.G., Drumlanrig, Thornhill. Second—L.8 to James Graham, Meikle 
Oulloch, Dalbeattie. Third—The bronze medal to John Cunningham, 
Whitecaim, Dalbeattie. 

17. Best Heifer calved after 1st January 1862—L.10 to Wellwpod Maxwell of 

Glenlee, New Galloway. Second—L.5 to James Graham, Meikle CuI¬ 
Ioch, Dalbeattie. Third—The bronze medal to Robert Jardine^ Bal- 
gray, Lockerby. 

18. Best Heifer calved after 1st January 1863—L.8 to James Cunningham, 

Tarbreoch, Dalbeattie. Second—L.4 to Well wood Maxwell of Glenlee, 
New Galloway. Third—The bronze medal to Well wood Maxwell of 
Glenlee, New Galloway. 


AYRSHIRE. 

Judge *— Alexander Buchanan, Garscadden Mains, New Kilpatrick; John 
Mysldp, Bank House, Kilmarnock; Robert Muirhead, Chests Hall, 
Wiston,* Biggar. 

Attending Member —Sir Alex. C. Gibson Maitland of Clifton Hall, Bert 

The MWKfim Gold Medal was awarded to :— 

The Duchess Dowager of Athole, Dunkeld, for Cow, a Osdlyhiil,” winner 
of First Prise at Edinbuigh, 1859, and medium gold medal at Kelso, 
1863. 

The Duchess Dowager of Athole, Dunkeld, for Cow, * Premium,” winner of 
First Prize at Glasgow, 1857, and medium gold medal at Kelso, 1863. 

19. Best Bull calved before 1st January 1862— L£0 to John Stewart, Bum- 
side Cottage, Sferathaven. Second—L.10 to the Duchess Dowager of 
Athole, Dunkeld. Third—The bronze medal to W. A. M'Lachkn, 
Auchintroig, Balfron. Commended—John Inglis, Spittalton, Gar- 
TRANS.—OCTOBER 1864. 2 D 
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gramock. The diver medal to William Craig, Craig Villa, New Cum¬ 
nock, as the Breeder of the best Bull, 

20. Best Bull calved after 1st January 1862—L.20 to Archibald Bulloch, 

Milliken, East Kilpatrick. Second—L.10 to John Brown, Kirkmuir, 
Sfcewarton. Third—The bronze medal to John Stewart, Burnside 
Cottage, Strathaven. Commended—Miss Hope Johnstone of Annan- 
dale, Marchbank Wood, Moffat 

21, Best Bull calved after 1st January 1863—L.10 to John Parker, Broom- 

a Irvine, Second—L.5 to James Kay, Hill Farm, Gaigunnock. 

—The bronze medal to James Frew, Balmalloch, Kilsyth. Com¬ 
mended—John Stewart, Burnside Cottage, Strathaven. 

22. Best Cow in milk, of any age—L.10 to the Duke of Hamilton and Brandon, 
Hamilton Palace, Hamilton. Second—L.5 to Robert Wilson, Nether 
Johnstone, Kilbarchan. Third—The bronze medal to the Duchess 
Dowager of Athole, Dunkeld. Commended—The Duke of Hamilton 
and Brandon, Hamilton Palace, Hamilton. 

23. Best Cow in Calf, of any age—L.10 to the Duke of Hamilton and Bran¬ 
don, Hamilton Palace, Hamilton. Second—H5 to the Earl of Strath¬ 
more, Olamis Castle, Glands. Third—The bronze medal to the Duke 
of Hamilton and Brandon, Hamilton Palace, Hamilton. Commended 
—The Duchess Dowager of Athole, D unk eld. 

24. Best Heifer calved after 1st January 1862—L.10 to Sir Graham G. Mont¬ 
gomery of Stanhope, Bart, M.P., Stobo Castle, Peebles. Second—L.5 
to the Duke of Hamilton and Brandon, Hamilton Palace, Hamilton. 
Third—The bronze medal to the Duke of Hamilton and Brandon, 
Hamilton Palace, Hamilton. Commended—Sir Graham G. Montgo¬ 
mery of Stanhope, Bart, MJP., Stobo Castle, Peebles. 

25, Best Heifer calved after 1st January 1863—L.8 to John Parker, Broom- 
lands, Irvine. Second—LA to the Duke of Hamilton and Brandon, 
Hamilton Palace, Hamilton. Third—The bronze medal to the Duke 
of Hamilton and Brandon, Hamilton Palace, Hamilton. Commended 
—The Duke of Baccleuch and Queensbeiry, KG., Drumlanrig, Thom- 
hilL 


HIGHLAND. 

Judge*— John Macfarlan, Faslane, Helensburgh; John S. Menzies of 
Chesthill, Aberfeidy. 

Attending Member — H. Fletcher Campbell of Boquhan, Stirling. 

The Medium Gold Medal was awarded to each of the following Exhibitors:— 
John Malcolm of Poltalloch, Lochgilphead, for Bull, “Duntroon,” winner 
of First Prize at Perth, 1861, and Battersea, 1862. 

The Duke of Athole, Bhdr Castle, Blair-Athcde, for Cow, “ Rosie,” winner 
of First Prize at Kelso, 1863. 

Donald McLaren, Conyehrone, Callander, for Cow, winner of First Prize at 
Perth, 1861. 

John Malcolm of Poltalloch, Lochgilphead, for Cow, “ Shuna,” winner of 
First Prize at Battersea, 1862. 

26, Best Bull calved before 1st January 1861—L.20 to James Gordon of 

Manar, Keith HalL Second—L.10 to Duncan Stewart, Monachill, 
Loeheamhead. Third—The bronze medal to Archibald Stewart, 
Claigan, Dunvegan, Isle of Skye. Commended—John Stewart, 
Bochastle, Callander. 

27. Best Bull calved after 1st January 1861—L.20 to the Duke of Athole, 

Hair Castle, Blair-Athole. Second—L.10 to Alexander McDonald, 
BaUachallan, Callander. Third—The bronze medal to George Camp¬ 
bell, Axdifoir, Lochgilphead. 
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28. Best Bull calved after 1st January 1862—L.10 to Robert Lawrie, Fincharn, 

Ford, Locbawside. Second—L.5 to Mrs Ewing, Strathleven House, 
Dumbarton. Third—The bronze medal to Allan Pollok, Ronachan, 
Clachan, Cantyre. Commended—Alexander Macdonald, Nether Lar- 
. gie, Lochgilphead. 

29. Best Cow of any age—L.10 to John Malcolm of Poltalloch, Callton Mor, 

Lochgilphead. Second—L.5 to the Duke of Athole, Blair Castle, 
Blair-Athole. Third—The bronze medal to Donald McLaren, Corry- 
chrone, Callander. Commended—John Malcolm of Poltalloch, Callton 
Mor, Lochgilphead. 

30. Best Heifer calved after 1st January 1861—L.10 to John Malcolm of Pol¬ 

talloch, Callton Mor, Lochgilphead. Second—L.5 to the Duke of 
Athole, Blair Castle, Blair-Athole. Third—The bronze medal to the 
Duke of Athole, Blair Castle, Blair-Athole, Commended—The Duke 
* of Athole, Blair Castle, Blair-Athole. 

31. Best Heifer calved after 1st January 1862—L.8 to Allan Pollok, Rona¬ 

chan, Clachan, Cantyre. Second—L.4 to Allan Pollok, Ronachan, 
dachan, Cantyre. Third—The bronze medal to John Malcolm of 
Poltalloch, Canton Mor, Lochgilphead. Commended—John Malcolm 
of Poltalloch, Callton Mor, Lochgilphead. 

FAT STOCK. 

Judge*— Eobbbt Harris, Harrietfield, Kelso; George Prentice of 
Strathore, Kirkcaldy. 

Attending Member — James Johnstone of Alva, Stirling. 

32. Best Ox, of any .Pure or Cross breed, calved after 1st January 1861—The 

medium gold medal to William Scott, Timpendean, Jedburgh. Second 
—The silver medal to J. & W. Martin, Aberdeen. Third—The bronze 
medal to A. & A. Mitchell, Alloa. 

33. Best Ox, of any Pure or Cross breed, calved after 1st January 1862— 

The medium gold medal to William Scott, Timpendean, Jedburgh. 
Second—The silver medal to Bryce Wright, Dowhill, Girvan. Third 
—The bronze medal to J. & W. Martin, Aberdeen, 

34. Best Ox, of any Pure or Cross breed, calved after 1st January 1863— 

The medium gold medal to Sir A. P. Gordon Ca mming ©f Altyre, Bart, 
Forres. Second—The silver medal to Sir A. P. Gordon C amming of 
Altyre, Bart, Forres. Third—The bronze medal to Sir A. P. Gordon 
Cumnung of Altyre, Bart, Forres. 

35. Best Highland Ox calved after 1st January 1860—The medium gold 

medal to the Duke of Athole, Blair Castle, Blair-Athole. Second— 
The silver medal to Sir A. P. Gordon Gumming of Altyre, Bart., Forres. 
Third—The bronze medal to the Duke of Sutherland, Dunrobin Castle, 
Golspie. Commended—J. & W. Martin, Aberdeen. 

36. Best Highl and Ox, calved after 1st January 1861—The medium gold 

medal to James Gordon of Manor, Keith Hall. Second—The silver 
medal to Henry Home Drummond of Blairdrummond, Stirling, Third 
—The bronze medal to John Stirling of Kippendavie, Kippenroes, 
Dunblane. 

37. Best Cross Heifer calved after 1st January 1862—The medium gold 

medal to Bryce Wright, Dowhill, Girvan. Second—The silver medal 
to James Stewart, 29 Union Street, Aberdeen. Third—The bronze 
qiedal to James Stewart, Aberdeen. Commended—James Stewart, 
Aberdeen. 

38. Best Cross Heifer calved after 1st January 1863—The medium gold 

medal to David Wallace, Balgrummo, Leven. Second—The silver 
medal to James Robertson, Denbrae, Cupar-Fife. Third—The bronze 
medal to Robert Husband, Gellet, Dunfermline. 
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EXTRA CATTLE. 

The Judge* commended —Highland Cow, with calf at foot, belonging to G. 
H. if. Binning Home of Aigaty, Donne ; Two Highland HeSers (Free 
Martins) age 6 years and 6 months, belonging to John Lorn Stewart 
of Coll, Stronvar House, Campbeltown ; Brittany Boll, age 3 years and 
2 months, belonging to James Erskine Paterson, LinlatSea, Broughty 
Feny. 

Class II.—HORSES 

FOR AGRICULTURAL PURPOSES. 

Judg &— J ohn Curror, Comiston, Colinton, Edinburgh ; Robert Findlay, 
Springhill, B&ilieston, Glasgow; William Lang, Blairdirdie, Duntocher. 

Attending Member — William Forbes of Callendar, Falkirk. ’ 

The Medium Gold Medal to the Duke of Hamilton and Brandon, Hamilton 
Palace, Hamilton, for Stallion, “ Sir Walter Scott,” winner of First Prize 
at Dumfries, 1860. 

The Medium Gold Medal to William Park, Balquhanran, Dalmuir, -Glasgow, 
for Clydesdale Mare, winner of First Prize at "Perth, 1861. 

Section 

1. Best Stallion foaled before 1st January 1861—L.30 to Andrew Logan, 
Crossfiat, Eilbarchan. Second—L.15 to Peter Anderson, Gillespie, 
Glenluce. Third—The bronze medal to Samuel Clark, Manswrae, 

Kilbarchan. Commended—William Robertson, Mitchelton, Lochwin- 
nock The silver medal to Andrew Logan, Croesflat, Ejlbarchan, as 
the Breeder of the beat Stall km. 

& Best Entire Colt foaled after 1st January 1861—L.20 to John Kerr, The 
Second—L.10 to Robert Murdoch, Hsllside, Cam- 
Wpsa Third—The bronze medal to Wellwood Maxwell of Glenlee, 
New daUbway. Commended—Robert Weir, Brownhill, Camwath. 

X Best Entire Colt foaled after 1st January 1862—L.15 to Peter An- 
derson, Gillespie, Glenluce. Second—L8 to George Scott, Barr, Largs. 
Third—The bronze medal to Robert Morton, Dalmuir, Old Kilpatrick. 
Commended—Andrew Wilson, Whiteside of Forbes, Aberdeen. 

4 Best Entire Colt foaled after 1st January 1863—L.10 to William Kirk¬ 
wood, Shankston, Patna, Ayr. Second—L.5 to James Kay, HOlfar m, 
Gazgunnock. Third—The bronze medal to Peter Crawford, Dumgo- 
yack, Strathblane. Commended—John Kerr, The Bloom, Mid-Gadder. 
& Boat Maze {with foal at foot) foaled before 1st January 1861—L30 to 
Alexander Buchanan, Gazacaddem Mruhl New KHpefcaek Second— 
LAO to D« R» WiBiama cn of lowers, Crieff. Third—The bronze medal 
to James Salmon, Beauton, Paisley. €2ommeaded-John Watson, 
juzL, Glencaim Cottage, Motherwell. 

a Best Mare (in foal) foaled before 1st January 1861—L.15 to William 
Stirling of Keir, MR, Dunblane. Second—L.8 to the Duke of Hamil¬ 
ton and Brandon, Hamil ton Palace* Hamilton, Third—The bronze 
medal to Wellwood Maxwell of Glenlee, New Galloway. Commended 
_ ° f Hamilton and Brandon, Hamilton Palace, Hamilton. 

7. Best Filly foaled after 1st January 1861—L.10 to the Duke of Hamilton 
mid Brandon, Hamilton Palace, Hamilton. Second—LA to William 
Park, Balquhanran, Dalmuir, Glasgow. Third—The bronze medal to 
Major John Findlay of EasterhiQ, Glasgow. Commended—Robert 
Mowbray, Cambus, Stirling. 

&> Best Filly foaled after 1st January 1862—L.8 to the Duke of Hamilton 
and Brandon, Hamilton Palace, Hamilton. Second—L.4 to James Kn- 
Iayson, Baker Street, Stirling. Third—The bronze medal to Major 
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John Findlay of Easterhill, Glasgow, Commended—James Rennie, 
Allanfauld, Kilsyth, 

9. Best Filly foaled after 1st January 1863—L.6 to Well wood Maxwell of 
Gleniee, New Galloway- Second—L.3 to Alexander Buchanan, Gar- 
scad^en Mains, Glasgow. Third—The bronze medal to David M^Gibbon, 
Inveravon, Polmont Commended—William Stirling of Keir, M.P., 
Dunblane. 

EXTRA HORSES. 

Judges — John Gibson, Woolmet, Dalkeith; James Wilson, Wester Cowden, 
Dalkeith ;* James Hope, Duddingstone, Edinburgh, 

Attending Member —W. A. Maclachlan of Auchintroig, Balfron. 

The Judges commended —Five Geldings and a Mare, belonging to Wordie & 
Co., Glasgow; Half-bred Mare, belonging to James Cousland, Denny; 
Highland Pony Stallion, belonging to Donald M c Leod, Riverfoid, 
Dingwall; Shetland Pony Gelding, belonging to Campbell Blair, 
Auchinlay, Dunblane ; Pony Gelding, belonging to D. G. Robertson, 
East Mains, Callander. 

Class HL—SHEEP. 

Leicester. 

Judges — James Gedbes, Orbliston, Fochabers; George Hope, Fenton Bams, 
Drem; William Tore, Aylesby Manor, Grimsby. 

Attending Member —William Henberson, Craigamhall, Stirling, 

Section 

X- Best Tup, not above four shear—L.10 to Thomas Simson, BlainsJie, 
Louder. Second—L.5 to David Ainslie of Costerton, Blackshiels. 

Third—The bronze medal to Thomas Watson, Esperston, Gorebridge. 
% Best Dinmont or Shearling Tup—L.10 to Thomas Simson, Blamslie, 
Lauder. Second—L.5 to George Simson, Courthill, Kelso. Third— 
The bronze medal to George Simson, Courthill, Kelso. Commended— 
Geoige Torrance, Sisterpath, Dunse. 

3. Best Five Ewes, not above four shear—L.8 to William Pnrves, Bumfoot, 

Kelso. Second—L.4 to Thomas Ferguson, Kinnoehtry, Coupan-Angus. 

4. Best Five Shearling Ewes or Gimmers—L.8 to George Simson, Courthill, 

Kelso. Second—L.4 to Thomas Simson, Blainslie, Lauder. Third— 
the bronze medal to David Ainslie of Costerton, Blackshiels. Com¬ 
mended—Lord Kinnaird, KT., Rossie Priory, Inchtnre, 

• CHEVIOT. 

Judges — Thomas Barclay, Skelbo, Dornoch ; John Robson, Byxeness, 
Otterburn, Northumberland. 

Attending Member —Sir William C. B. Bruce of Stenhouse, Bark 

5. Best Tup, not above four shear—L.10 to James Brydon, jum, Kinnelhead, 

Moffat. Second—L.5 to Thomas C. Borthwick, Ebperig, Langholm. 
Third—The bronze medal to Sir Graham G. Montgomery of Stanhope, 
Bart, HP- Stobo Castle, Peebles. Commended—Thomas Elliot, 
Hindhope, Jedburgh. 

6. Best Dizmmt or Shearling Tup—L.10 to James Brydon, Mood law, 

Langholm. Second—L.5 to Thomas Elliot, Hindhope, Jedburgh. 
Third—The bronze medal to Thomas Elliot, Hindhope, Jedburgh. 
Commended—William G. Hunter, Dumfedling, Langholm, 
r 7. Best Five Ewes not above four shear, with lambs at foot—L.8 to Thomas 
C. Borthwick, Hoperig, Langholm. Second—L.4 to James Brydon, 
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hm, Kinnelhead, Moffat Third—William G. Hunter, Dvunfedling, 
Langholm. 

Best fen of Lambe—4he diver medal to James Brydon, jum, Kinnelhead, 
Moffat Commended—Sir Graham G. Montgomery of Stanhope, Bart., 
M.P., Stobo Castle, Peebles. 

8. Best Five Sheading Ewes or Gimmers —IS to Bobert Shorfcreed, Atton- 
bura, Kelso. Second—L.4 to Thomas Elliot, Hindhope, Jedburgh. 
Third—The bronze medal to James Brydon, Moodlaw, Langholm. 


BLACO-ACED. 

Judges — Captain Kennedy of Bennane, Glen App, Girvan ; John Lorn 
Stewart of Coll, Campbeltown; Duncan Mitchell, Blairvockie, Luss. 

Attending Member — Archb. Ore Ewing of BaliiMnxain, Kill earn. 

9. Best Tap, not above four shear—L.10 to Thomas Murray, Eastside, Peni¬ 
cuik. Secpnd—L5 to Thomas Murray, Eastside, Penicuik. Third— 
The bronze medal to David Foyer, Knowehead, Campsie. Commend¬ 
ed—Donald McLaren, Corrvchrone, Callander. 

10. Best Binmont or Shearling Tup—L.10 to Thomas Aitken, Listonshiels, 
Balemo. Second—L5 to the Heirs of the late James Watson, Nisbet, 
Biggar. Third—The bronze medal to John Malcolm of Poltalloch, 
Canton Mor, Lochgilphead. Commended—Robert Elliot, Laighwood, 
Dankeld. 


11. Best Five Ewes, not above four shear, with lambs at foot—L.8 to John 

Phillips, Laighpark, Milngavie. Second—L.4 to Donald M‘Laren, 
Conychrohe, Callander. Third—The bronze medal to Thomas Mur¬ 
ray, Eastside, Penicuik. Commended — Allan Pollok, Ronachan, 
Clachan, Cantyre. 

12. Best Five Shearling Ewes or Gimmers—LB to John Archibald, Over- 

fihiels. Stow. Second —L.4 to John Malcolm of Poltalloch, Callton 
Mor, Loch^dphewL Third—The bronze medal to John Wilson, Cross- 
house, Bamn. Commended—James Allan, Clauehan, .Brodick, Arran. 


SOUTHDOWN. 

Judge* — William Goodlet, Bolshan, Arbroath; Charles Smith, 
Whittingham, Haddington. 

Attending Member —Alexander Young, Keir Mains, Dunblane. 
ia Best Tup, not above four shear—L.10 to Robert Scot Shirring, Camp- 
toun. Diem. Second—L.5 to David R. Williamson of Lawers, Crieff. 
Third—The bronze medal— No Entry . 

14. Best Dinment or Shearling Tup—L.10 to Robert Scot Skirring, Camp- 

toma, Drem. Second—L5 to Robert Scot Skir\ring,<}amptoun, Drem. 
Third—The bronze medal to James Bruce, RumsiSe, Fochabers. 

15. Best Five Ewes, not above four shear—3x8 to Robert Scot Skirving, 

Camptoun, Drem. Second—L4 to Alexander S. Finlay of Castle To¬ 
ward, M.P., Greenock. Third—The bronze medal— A r o Competition. 

16. _Best Five Shearling Ewes or Gimmers—L.8 to Robert Scot Skirving, 

Camptoun, Drem. Second—L.4 to Robert Scot Skirving, Camptoun, 
Drem. Third—The bronze medal to James Bruce, Burnside, Focha¬ 
bers. Commended—James Bruce, Burnside, Fochabers. 


LONG-WOOLLED OTHER THAN LEI CESTER? 

Judges —The same as those for Leicesters. 

17. Best Tup, not above four shear—L.10 to Thomas Beale Browne, Salperton 
Ffark, Andoversford, Gloucestershire. Second—L.5 to Thomas Beale 
Browne, Salperton Park, Andoversford, Gloucestershire. Third—The 
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bronze medal to John Gibson, Woolmet, Dalkeith. Commended—The 
Earl of Wemyss and March, Gosford, Longniddry. 

18. Best Eire Gimmers, or Ewes not above four shear—L.8 to Thomas Beale 
Browne, Salperton Park, Andoversford, Gloucestershire. Second—L.4 
to John Gibson, Woolmet, Dalkeith. Third—The bronze medal to 
Robert Scot Striving, Camptoun, Drem. Commended—Walter Reid, 
Drem. 


SHORT-WOOLLED OTHER THAN SOUTHDOWN. 

Judges —The same as those for Southdowns. 

19. Best Tup, not above four shear—L.10 to Charles W. Hamilton, Hamwood, 

Dunboyne, Ireland. Second—L.5 to Charles W. Hamilton, Hamwood, 
Dunboyne, Ireland. Third—The bronze medal to John Gibson, Wool- 
met, Dalkeith. 

20. Best Five Gimmers, or Ewes not above four shear—L.8 to Charles W. 

Hamilton, Hamwood, Dunboyne, Ireland. Second—L.4 to John Gib¬ 
son, Woolmet, Dalkeith. Third—The bronze medal— No Award, 


EXTRA SHEEP. 

The Judges commended —Eight Blackfaced Wethers, belonging to William 
Gmld, Glenqney, Muckhart; Two Gimmers—cross between Lonk and 
Blackfaced, belonging to J. B. Hamilton of Leny, Callander. 

Class IY.—SWINE. 

Judges — Johx Gibson, Woolmet, Dalkeith; James Hope, Duddingstone, 
Edinburgh ; James Wilson, Wester Cowden, Dalkeith. 

* Attending Member — John Lockhart^ Dunmore, Stirlings 

Section 

1. Best Boar, large breed—L.8 to Mrs Fergusson Blair of Balthayock, Inch- 
martine House, Inchture. Second—L4 to W. B. Waimnan, Carhead, 
Crossbills, Yorkshire. Third—The bronze medal to W. R Wainman, 
Carhead, Crosshills, Yorkshire. 

2. Best Boar, small breed—L.8 to Thomas D, Findlay, Easterhill, Glasgow. 

Second—L.4 to John Laing, Glendeuglie, Kinross. Third—-The bronze 
medal to Robert Philp, Royal Hotel, Bridge of Allan . 

3. Best Sow, large breed—L6 to W. B. Wainman, Carhead, Crosshills, York¬ 

shire. Second—L.3 to Richard Dickin, Old Road, Stockport. Third— 
The bronze medal to Thomas D. Findlay, Easterhill, Glasgow. 

4. Best Sow, small breed—L.6 to Thomas D. Findlay, Easterhill, Glasgow. 

Second—L.3 to Thomas Sadler, Horton Mains, Ratho. Third—The 
bronze medal to Robert Philp, Royal Hotel, Bridge of Allan. Com¬ 
mended—W. B. Wainman, Carhead, Crossbills, Yorkshire. 

5. Best Pen of Three Pigs, not exceeding eight months old, large breed—L.4 

to W, B. Wainman, Carhead, Crossbills, Yorkshire. Second—L2 to 
Thomas D. Findlay, Easterhill, Glasgow. Third—The bronze medal 
to James Kay, Hill Farm, Gargunnock. 

6. Best Pen of Three Pigs, not exceeding eight months old, small breed—L.4 

to Robert PhSp, Itoyal Hotel, Bndge of Allan. Second—L2 to Ro¬ 
bert Philp, Royal Hotel, Bridge of Allan. Third—The bronze medal 
to the Earl of Wemyss and March, Gosford, Longniddry. 

EXTRA SWINE. 

The Judges commended —Three Boar and three Sow Pigs, belonging to James 
Gordon of Manor, Keith Hall. 
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Class V.—POULTRY. 

Judge*—3 oes Gibson, Woolmet, Dalkeith; Jakes Wilson, 

Wester Cowden, Dalkeith. 

Attending Member— Sobs Lockhart, Dunmore, Stirling. 

I. Best Coloured Dorking Cock and Two Hens—The silver medal to John 

(Timor, Comiston, Oolinton, Edinburgh. Second—The bronze medal 
to Sir John Don Wauchope of Edmonstone, Bart, Musselburgh, 
ft Best Coloured Dorking Cockerel and Two Pullets--The silver medal to 
* Mrs Fergusson Blair* of Balthayoek, Inchmartine House, Inchture. 
gecomj—.The bronze medal to Sir John Don Wauchope of Edmon- 
stone, Bart., Musselburgh. 

3. Best White Dorking Cock and Two Hens—The silver medal to David B. 

Williamson of Lawers, Crieff Second—The bronze medal to David 
SL Williamson of Lawers, Crieff. 

4. Best White Dorking Cockerel and Two Pullets—The silver medal— No 

Entry\ 

5. Best Coloured Cochin-China Cock and Two Hens—The silver medal to 

Mrs Fergusson Blair, Inchmartine House, Inchture. Second—The 
bronze medal to Mrs Feigusson Blair, Inchmartine House, Inchture. 
& Beet Ood&dn-CSdna Cockerel and Two Pullets—The silver medal to Mrs 
Feiguason Blair, Inchmartine House, Inchture. Second—The bronze 
medal— No Entry . 

7. Best White Cochin-China Cock and Two Hens—The silver medal to Mrs 
Fergusson Biair, Inchmartine House, Inchture. Second—The bronze 
medal to Mrs Fergusson Blair, Inchmartine House, Inchture. 
a Best White QochinJjbiaa Cockerel and Two Pullets—Wo Entry. 
a Best Bzamahpootxa Cock and Two Hena—The silver* medal to Mrs Fer- 
gonoB Star, Inchmartine House, Inchture. Second—The bronze 
medal to Leonard Baker, Park Place, Stirling. 

10. Beat Bramahpootra Cockerel and Two Pullets—The silver medal to Mrs 
Fezgnason Blair, Inchmartine House, Inchture. Second—The bronze 
medal— No Competition. 

II, Best Malay Cock and Two Hens—The silver medal— No Entry. 

12. Best Malay Cockerel and Two Pullets—The silver medal—Wo Entry. 

13. Best Spanish Cock and Two Hens—The silver medal to James Cousland, 

Barker, Denny. Second—The bronze medal to John Kerr, Brockle- 
hirst, Mouswald, Dumfries. 

14. Best Spanish Cockerel and Two Pullets—The silver medal—Wo Com- 

petition. Second—The bronze medal— No Entry * 

15. Best Golden Hamburg Cock and Two Hens—The silver medal to William 

Swanston, Dryhope, Selkirk. Second—The bronze medal to John 
Green, Cross Arthurlie House, Barrhead. 

16. Best Golden Hamburg Cockerel and Two Pullets—The silver medal to 

E. E. Wallace, 261 George Street, Aberdeen. Second—The bronze 
medal— No Competition. 

17. Best Silver Hamburg Cock and Two Hens—The silver medal to David 

Ballingall, Blairdrummond, Stirling. Second—The bronze medal to 
Mrs Feigusson Blair, Inchmartine House, Inchture. 

18. Best Silver Hamburg Cockerel and Two Pullets—The silver medal to 

W. H. Wooley, Upper Hermitage, Leith. Second—The bronze medal 
—No Entry. 

10. Best Polish Cock and Two Hens—The silver njedal to John Ellsworth, 
Campsie Junction, Kirkintilloch. Second—'Hie bronze medal to Mrs 
Fergusson Blair, Inchmartine House, Inchture. 

20. Best Polish Cockerel and Two Pullets—The silver medal— No Entry. 

21. Best Game Cock and Two Hens—The silver medal to William" M. Gil- 
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motor, Shawbum, Hamilton. Second—The bronze medal to Henry 
Heys, Springfield House, Barrhead. 

22. Best Game Cockerel and Two Pullets—The silver medal to John Green, 

Cross Arthurlie House, Barrhead. Second—The bronze medal to Mrs 
Rennet, North Silver Street, Aberdeen. 

23. Best Cock and Two Hens, any other breed—The silver medal to William 

M. Gilmour, Shawbum, Hamilton. Second—The bronze medal to 
Henry Heys, Springfield House, Barrhead. 

24 Best Cockerel and Two Pullets, any other breed—The silver medal— A T o 
Entry. 

25. Best Bantam Cock and Two Hens—The silver medal to William J. 

Routledge, 219 Gallowgate, Aberdeen. Second-—The bronze medal to 
David Amalie of Costerton, Blackshiela 

26. Best Bantam Cockerel and Two Pullets—The silver medal to William 

J. Routledge, 219 Gallowgate, Aberdeen. Second—The bronze medal 
—No Compkition. 

27. Best Ca p ons, three of any breed—The silver medal — No Entry. 

28. Best White Aylesbury Drake and Two Ducks—The silver medal to 

Henry Heys, Springfield House, Barrhead. Second—The bronze 
medal to John Curror, Comiston, Colinton, Edinburgh. 

29. Best Rouen Drake and Two Ducks—The silver medal to Mrs Fezgusson 

Blair, Inchmartine House, Inchture. Second—The bronze medal to 
Mrs Feigusson Blair, Inchmartine House, Inchture. 

30. Best Drake and Two Ducks, any other breed—The silver medal— No 

Competition. Second—The bronze medal— No Entry. 

31. Best Black Norfolk Turkey Cock and Two Hens—The silver medal— 

No Competition. Second—The bronze medal— No Entry. 

32. Best Turkey Cock and Two Hens, any other breed—The silver medal to 

Mrs Fergusson Blair, Inchmartine House, Inchture. Second—The 
bronze medal— No Competition. 

33. Best Gander and Two Geese—The silver medal to Mrs TeTgusson Blair, 

Inchmartine House, Inchture. Second—The bronze medal to Henry 
Heys, Springfield House, Barrhead. 


Class VL—IMPLEMENTS. ' ! 

Impeding Committee — John Miller of Leithen, Millfield House, Pol- 
mont; James W. Hunter of Thurston, Dunbar; James Stirling, 
CJ5., Edinburgh ; Robert Patterson, Land Valuator, Stirling ; 
Alexander Slight, Edinburgh. 

The Committee reco mm ended that means be taken to have the following 

Implements, &c., tried at the proper season, viz.:— 

Combined Reaper and Mower, exhibited by Thomas Halliday, Rosehall, 
Haddington; 

Patent Rotating Harrow, exhibited by T. W. Ashby & Co., Stamford; 

Revolving Gram Harrows, exhibited by Peter Wanton, Thom Smithy, Fal¬ 
kirk ; 

Reaping Machine, exhibited by William Gray, Browmigg, North Berwick; 

Plough, exhibited by John Anderson, Monifieth, Dundee; 

Plough, with new construction of mould-board, exhibited by George Ponton, 
Woolston, Linlithgow; 

Vitrified Pipes, exhibited by Alexander Wilson & Sons, Lochhead Works, 
Dunfermline. 


2 E 
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ON THE BREEDING OF HUNTERS AND ROADSTERS. 


By Robert Hutchison of Carlowrie, Kirkliston. 


[Premium—Medium Gold Medal.] 

The breeding of horses is at all times replete with interest, 
and forms an important department of agricultural economy, con¬ 
cerning not only those who are personally engaged in its pursuit, 
but the wider circle of the general public, who make almost daily 
use of the ** noble animal,” whether for the purposes of pleasure, 
commerce, or agriculture; while it has also a dans to be regarded 
almost as a question of national importance, inasmuch as it contri¬ 
butes to the security of our defences by supplying, in proportion to 
the attention bestowed upon the improvement of the various breeds, 
a more or less serviceable and efficient class of animals for those two 
highly requisite branches of the army—the artillery and cavalry. 

Although the breeding of horses for agricultural purposes must 
naturally command the first place in the mind of the former, it does 
not appear, we think, that sufficient attention is paid (particularly 
in Scotland) to the improvement of the race of hunters and road¬ 
sters ; or that the breeding of those two important classes of animals 
receives that amount of encouragement from local and other agri¬ 
cultural societies which its importance deserves. Doubtless, by tbe 
now almost universal introduction and rapid extension of the railway 
system of communication throughout the length and breadth of our 
country, the necessity for rearing horses for other than agricultural 
purposes has in a great measure been diminished; the demand (for 
commercial purposes) for many of thehalf-breds and harness horses has 
disappeared ; and, indeed, the keeping of them has been discontinued. 
The old coaching-horse has been distanced by his iron-lunged suc¬ 
cessor ; the fox-hunter, instead of riding to the distant “ meet” as 
in olden time, on his stout trotting roadster, now travels by the 
morning train; and the increased extension of the application of 
steam power to many agricultural purposes, threatens still further to 
render the attention due to the maintenance of our national prestige 
for horses of all classes of enduring capability a matter of only 
secondary moment. Let us hope that such a change in regard to 
the necessity for horses may not tend to indifference in using 
means for perpetuating the hitherto unequalled superiority of English 
breeds, and especially that no further deterioration may accrue to 
those two classes now under notice; but let us believe that first- 
class animals of these kinds are only now less commonly seen than 
heretofore, because less generally used. 

To preserve and improve any particular breed of animals, due 
TRANS.—JANUARY 1865, 2 F 
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regard must be had to the judicious selection and union of proper 
and suitable parents for transmitting, and perpetuating in their 
offspring, those qualities and poiuts which may be most esteemed. 
In no class of animals is this more apparent than in the two species 
of horses which form the subject of this paper. 

The opinion is much too prevalent, and, we fear, too currently 
credited, that any mare is good enough to breed from, and in this 
belief the farmer freqnently retains as a brood mare some animal 
worn out in constitution ; or, it may be, defective in many of those 
important points which should always characterise one destined for 
that purpose; and absence of which, in the dam , is almost certain to 
predicate simila r defects in her progeny. Much of this is equally 
true as regards the sire, especially in the case of hunting-stock, as 
we shall afterwards show; and while many, therefore, are disappointed 
in the realisation of their hopes in respect to their stock, from that 
cause alone, another considerable drawback in the way of improv¬ 
ing the breed of hunters and roadsters, is the popular opinion 
regarding the uncertainty which so generally attends the efforts of 
those engaged in the speculation. Many persons, indeed, even of 
practical sound sense, look upon the general question of breeding 
horses as so hazardous an undertaking, and the prospects of suc¬ 
cess attending it, even under judicious management, as so small, that 
they are not only themselves deterred from entering into it (although 
in many instances we know they have otherwise all the inclina¬ 
tion and opportunity), but they actually promulgate their views 
with so much assurance and confidence that others are induced to 
abandon the idea also, and hence breeding the higher classes of horses 
has become popularly regarded as a subject of the utmost difficulty, 
risk, and obscurity,—as, in fact, a losing speculation . 

To such as hold these views we would say, while we frankly admit 
that there is much truth in the assertion that uncertainty does pre¬ 
vail to a great extent, and that the difficulty of controlling results 
or pi^toing events in breeding may be looked upon as almost 
i»E»5perafete, stall very much towards the desired end maybe attained, 
and success and pecuniary remuneration rendered more probable by 
close and attentive observation of the operations of nature, and by 
comparing and recording past events; mid although we cannot with¬ 
out reservation say that study and a careful comparison of our own 
experience and labours with those of others under similar circum¬ 
stances, will lead to infallible rules for fixing and defining certain 
laws and principles by which breeding may in ordinary cases be 
guided, still by this practice much may be explained and prevented ; 
and such a system of attentively judging antecedents will always 
lead to an approach to a more lucid comprehension of the causes 
which operate in producing certain effects. If this were better and 
more generally attended to, the subject of breeding would be placed 
upon a much more certain and satisfactory basis, and breeders them- 
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selves following such a custom would receive material aid in their 
endeavours to improve the race, by the speculation being rendered 
less hazardous; and it would soon be apparent, beyond any doubt, 
that chance alone (as many suppose) does not preside, nor form the 
only agent in breeding horses. 

in the spirit of these remarks we have ourselves been guided 
during ten years in breeding (and with considerable success) these 
very species of animals of which we are now treating; and we have 
invariably found that although investigation into, and comparison 
with, former events does not always lead to the same results in 
parallel cases, they yet amply repay the tronble of inquiry; and we 
have always observed that those who study the subject most closely 
invariably receive the highest rewards in the enterprise. 

In breeding hunters and first-class roadsters, we maintain that to 
produce animals combining the three essential requisites of perfection 
for the purposes required, and which we enumerate in what we 
deem their order of value—vis., action , power (comprehending en¬ 
durance), and cmformation —one of the parents must be thorough¬ 
bred; and we recommend that this purity of breeding be on the 
paternal side. It is further very important to know exactly the 
lineage of both parents, and to bring together only such animals as 
combine within themselves individudly as far as possible these qua¬ 
lities :—1st, Action and power, which go to produce speed and 
endurance, on the side of the descent whence the "blood ” is derived ; 
and, 2dly, Form and temper, which generally produce a good confor¬ 
mation in conjunction with energy and action, and these qualifications 
we prefer taking from the maternal side. But it must always be 
borne in mind that the ancestry of the dam's family must be as good 
and pure as is consistent with the symptoms of breeding which she 
in her own figure and appearance generally presents; for, as Eari 
Spencer has well remarked in regard to breeding, “ the influence 
which each parent exercises on its progeny is in proportion to the 
purity and antiquity of its family line." 

But not only is it necessary that each parent must in his or her 
own case exhibit such qualifications as we have stated, it is equally 
requisite to insure the most successful results in regard to their pro¬ 
geny, that their relations to each other in conformation, blood, and 
age shall be assimilative, otherwise a very good sire and a very good 
dam per se will not necessarily produce an equivalently good foal. 
In fact, the groundwork for the formation of a good horse consists, 
not so much in the selection, of his sire and dam, as in the adapta¬ 
tion of these parents the one to the other; and the more incongruous 
they happen to be in regard to the three particulars above specified, 
the less probability is there that their stock will form either hunters 
or roadsters of the proper stamp, and the greater the chance of the 
breeder being presented with only a mongrel-looking animal When 
we assert that each parent exercises a definite and arbitrary influence 
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in the formation of the offspring, we do not mean that there is a 
mere blending of all the qualities of the two; but that in the foal are 
found developed certain good points of structure and temper gener¬ 
ally derived from the dam (although in some cases it may be from 
the sire), and other qualities, including most commonly breeding or 
“ blood,” speed, and endurance, from the sire. 

As a rule, we may state that the external conformation and other 
characteristics of the stronger or more vigorous parent at the time 
of congress, are reproduced in predominance over the similar points 
of the other parent in the progeny. Colts, we have frequently ob¬ 
served, take after the mare, and fillies after the sire. 

In bone and endnring capability we notice that the dam exercises 
the greater preponderance in thoroughbred stock; and hence, should a 
very highly bred mare (probably seven-eighths parts) be put to a 
thoroughbred stallion, there is an almost certainty of her foal in 
these two particulars following his dam. We have never yet, how¬ 
ever, seen any horse in eveiy respect the exact counterpart of his 
tire, or the photographic reproduction of his dam; and we have 
rarely known young stock combine aU the good points of both 
parents; and we therefore insist the more strongly upon a more 
general attention to the careful selection of a tire in every case suited 
to the particular requirements of the mare from which it is intended 
to breed. Inattention to this very material principle in breeding be¬ 
gets a race of narrow-chested leggy animals, most frequently very 
Selective in their forelegs, and particularly wanting in that style and 
quality which are so unmistakably evident where a happier union 
of parents has been observed. 

Nor is the transmission of qualities or defects, as the case may 
be, confined alone to the parents. It goes back even to the grand- 
sire and grand-dam, or sire of the dam; and many properties or 
vices, dormant for a generation, are sometimes reproduced in the 
next This may be styled “ breeding back,” and only further con¬ 
firms the great advantage to be derived from giving due regard to 
lineage, and carefully excluding from tire stud either stallion or 
mare whose ancestors in any degree, not very remote, are known to 
have possessed damaging faults; for unfortunately what holds true 
in regard to the reproduction of good points of character or of form, 
is equally so as regards vices, although happily not to such an ex¬ 
tent, if we may judge from the fact that very frequently cart mares 
very vicious themselves produce remarkably good-tempered foals. 
In the higher-bred classes, however, it is more common, and pre¬ 
caution should therefore, if possible, be taken to avoid the risk of 
any vice being developed. Particularly should this exclusive prin- 
ripte be applied to the breeding of hunting-stock, for in the nature 
of eveiy such first-class animal there should always be found the 
happiest combination of all good properties of form, constitution, 
and temper,—power and action condensed in compact shapes (bulk 



BREEDING OF HUNTERS AND ROADSTERS. 


391 


always indicates, to a certain degree, coarseness), and an ever-cheer- 
ful temper, and ready energy of will to put all tlie hereditary physi¬ 
cal strength and innate capability, when required, into nse. 

Having thus dwelt at perhaps greater length than was necessary 
upon the importance of a careful investigation into the pedigrees of 
both horse and mare from which it is intended to breed, and also 
assuming that due regard has been given to the adaptability, so to 
speak, of the one parent to the other in the various important points 
specified, we shall now consider the parents separately in detail 

First, As to the Sire .—We have invariably found in breeding 
hunting-stock that a short-backed thoroughbred horse put to a half- 
bred or three-parts-bred mare, of strong, well-built, lengthy frame, 
and with good action , as a rule produces the best stock. In fact, if 
this cross be followed in ordinary circumstances, mid with no addi¬ 
tional caution than is customary, the produce will almost invariably 
be very satisfactory, and the speculation comparatively safe. The 
thoroughbred to be chosen as a sire mnst, in a considerable degree, 
depend upon the mare he is to be put to; and nothing can be more 
fallacious than to suppose that one good sire, solely on his own 
account, should be retained in any large stud. 

It is not desirable that there should be any remarkable or un¬ 
seemly discrepancy either in the age, height, or breeding of the two 
parents. For .example, the offspring from the union of a very old 
stallion with a strong healthy young filly will be found to partake 
too much of the dam in conformation, owing, we may suppose, to 
the vital principle in her being more vigorous than in her older 
consort, and vice versd . Hence, therefore, unless it be desired to 
perpetuate such qualities as the stronger parent presents, unaltered 
in any considerable degree, such a congress is to be avoided. In 
height the difference is of less moment; but we may notice that it 
is always preferable to have the dam the larger and the taller of the 
two in every instance. And, as regards Hood, let the discrepancy 
between the parents be as immaterial as possible. We have already 
said so much on this point that we need not repeat any argument 
against such a practice. The coarseness of the low-bred parent is 
sure to present itself in some way or other in the stock. They may 
be well-bred-looking animals, and well enough adapted probably for 
useful purposes, such as harness and light draught-work, and we 
have seen many good colts of this stamp got by thoroughbred sires 
from strong “ dean-legged” cart mares, but as hunters or roadsters 
they are useless, and will consume just as much food, if not more, 
and require as much trouble and attention, as a better and “ truer- 
bred” animal It is a very objectionable practice, particularly tending 
to encourage such a style of breeding as this, to serve agricultural 
or cart mares at a lower service-fee than half-bred or higher-classed 
mares. Indeed, this custom should rather be reversed. The flaw in 
the escutcheon of the produce is certain to manifest itself in some 
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way—the sluggish nature and softness of the dam, or her dispro¬ 
portionate amount of ofial, is almost sure to be presented. We 
recollect once having a chestnut filly whose symmetry and propor¬ 
tions were all that one could wish; her style of going, and whole 
contour, were undeniably good, and betokened no mean lineage, were 
it not that the coarse hair on her legs, and the tufts of her fetlocks 
and heels, were those of the Suffolk breed—arising, we must confess, 
from her grand-dam having been a pure mare of that race; and, 
consequently, her dam, being bnt once removed from the class, 
had partaken of, and again imparted, the grand-dam’s conformation 
to a great extent; and thus the unfortunate beauty-spot came to be 
present (although, of course, to only a modified extent) after going 
through two generations. Such indications of low origin presenting 
themselves in many points, and most frequently about the head, 
neck, and mane, can only be avoided by a closer assimilation of the 
parents, constitutionally and anatomically; and to improve upon any 
good-shaped mare by imparting to her stock more blood, or upon 
any favourite thoroughbred sire by obtaining a progeny resembling 
him, but possessing more bone probably, and less breeding, the pro¬ 
gress must be assimilative. 

The judicious breeder will receive much aid in forecasting results 
in regard to the probable “get” of any stallion with any mare he 
wishes to put to him, if he can have an opportunity of seeing his 
stock and their dams. This is always, where it is practicable, highly 
desirable. 

No stallion should be permitted to commence travelling before he 
is five years of age, to do him and his stock justice. He may, it is 
true, be allowed a few mares when rising four years old; but this, 
we think, is rather objectionable, and contrary to the laws of nature 
that such an office should devolve upon a horse till he be fully 
formed, and the ossification of his structure perfected and developed; 
and it is mnch more probable that degeneracy in the breeds will 
follow the use of a stallion undeveloped in his muscles and tendinous 
fibres and heads of the bones, than in using one in fall possession of 
tbcmu^^^BM^ured powers, and arrived at a full-grown age. Na¬ 
ture in an immature condition is surely no match for nature perfect. 

As regards height, we think that fifteen hands and a-half is a vexy 
fair average standard. With an inch over or under that mark we 
should not complain, other points being in proportion. Too tall a 
male is very objectionable, and has in our experience always proved 
so, the produce being generally remarkable for incongruous propor¬ 
tions ; and although they may be “ well topped,” they are too fre¬ 
quency leggy and narrow-chested. The stallion should stand on 
fiat-boned short legs, and be entirely free from any “ tied-in ” con¬ 
traction at the cannon bone immediately below and behind the fore- 
knees. His forelegs should be placed well out in front, so that he 
may cover the ground well, and stand squarely, not carrying his legs 
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under him. His legs should be free from all curbs, splints, spavins, 
or other such osseous deposits. If he be an aged horse, and have 
done much running, these flaws will be less discernible than if he 
were a younger stallion; for having become absorbed by age and 
work (not fatigue, which in youth rather tends to develop them), 
they will be less apparent. Notwithstanding this, however, they are 
equally apt to be transmitted to the progeny, for the blood becomes, 
through absorption, to a certain degree vitiated, contaminating the 
whole system; and this ossific diathesis is most certainly hereditary— 
more so, in fact, than in the case of a stallion younger, and exhibit¬ 
ing a curb or other such weakness in the crude state. 

Particular attention should always be paid to the shoulder of the 
ska. The upright shape should always be avoided in breeding 
hunters; and in selecting a thoroughbred sire, great care is 
necessary to procure one with good oblique shoulders, and sharp on 
the top, at the mane, and well laid back. Deficiency in this too 
frequently begets a heavy forearm, and gives a tendency to stand 
with the forelegs drawn in under the belly, and general inferiority 
of carnage and action, if, indeed, these be present at all. 

The hind hocks are another, and very material, point to look to 
in the choice of a sire. They should be “clean ” and well formed, 
with the thighs immediately above the hocks, muscular and broad- 
set ; for in this, with a good back and well-coupled-np loins, consists 
the leaping powers, and strength to throw himself over a fence. 
The feet should be particularly noticed—that the hoofs are free from 
sand-cracks and malformation ; for even if a contraction through in¬ 
judicious shoeing be there, it is very apt to be perpetuated heredi-. 
tarily in the young stock. In fact, the hoofs and their formation 
should be always carefully scrutinised, for no part of the sire’s con¬ 
firmation is more usually, if defective, transmitted to his progeny 
than this. The fetlocks should be springy, not disproportionately 
long; and, above all things, let the fore pasterns not be short and 
upright. No horse with such a formation ever “ gets away ” freely, 
and is sure to be “ hammered up” with the least fatigue. These 
points, then, seem to us the principal and salient qualities in a sire’s 
conformation. The others, such as the head, which should be small, 
and flat and level in front of the eyes; and his neck, which ought to be 
long; and well-arched out at the cheek and throat; his back, which 
we prefer best to be short between the shoulder-blade and short 
rib; and his hind-quarters, which should be free from drooping,— 
are but secondary points in comparison with those we have de¬ 
tailed. His temper, and that of his ancestry, should be undeniably 
good, and docility should characterise himself. As to colour and 
markings, these are matters of taste entirely; some prefer white, 
others abhor a “blaze” or “white stockings” but “no good horse 
ever had a bad colour/* 

Let us now consider the dam or brood mare ; and, as already men- 
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tioned ia reference to her, we would remark that far too little atten¬ 
tion is paid to her selection. It is a popular opinion (or, at all 
events, it is a common custom arising from the prevalence of such 
an opinion) to fancy any mare good enough to breed from; but 
there is no greater mistake into which many breeders fall than this. 
We believe that more depends on producing a good foal upon the 
mother than upon the sire. The very frequent custom of breeding 
from old and worn-out mares (although often good in their younger 
days) is highly reprehensible. Such animals seldom, if ever, pro¬ 
duce stock of great value; and should it be wished to breed from 
any mare whose frame may be worn down by hard work or running, 
it is an excellent plan to allow her first a year’s grass or “ summer¬ 
ing,^ to enable the constitution to become again “ set up." Such a 
respite is well repaid in the future progeny ; for after the nervous 
system has once become excited, the vital principle becomes dis¬ 
arranged, and an excitability of temper ensues, predominating over 
the muscular power of the mare, and consequently, as a rale, the 
stock inherits an irritable temper. 

The question of age at which to commence breeding from a mare 
is one regarding which there is much variety of opinion. Some 
assert (and their practice is frequently followed) that a mare may, 
without injury to her constitution, be put to the horse at two years 
old. In our opinion, this is both unwise and to be censured. The 
principal argument—in fact, the only one in its favour—is, that it 
saves a year’s keep of the dam, and does not injure her future use- 
fulness. But we have found many cases where, at three years old, 
a mare, after being pregnant, failed to develop those good points of 
which she had given early promise ; and it holds to reason, that 
equally with the mother, as in the case of the sire, any undue 
demand upon nature still undeveloped and not matured must be 
succeeded by a corresponding deficiency in such development in 
future; and can the progeny of a raw, young, imperfectly-matured 
filly be expected to turn out a first-class and perfectly well formed 
animal, or to possess that robustness of constitution which the off¬ 
spring of an older, and consequently more matured, mother in¬ 
herits ? No ; while nature, in the form of the dam, is employed 
completing and perfecting her work, it is too much to expect that 
she can, from those very vessels under her finishing hand, produce 
at the same time a fully-nourished new form. The nutriment 
which goes to the foetus should be alone the nutriment of the 
mother’s own frame; and “ a year’s keep " is surely expensively 
saved, if it be at the cost of the future development of the dam, and 
production of “ a weed I ” And, doubtless, many weeds must be 
ascribed to this very pernicious practice, the full evils of which 
only become apparent when the animal is arriving at a mature age, 
and should naturally be supposed to be at its best. 

In our experience, from five to six years of age seems the t>est 
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period in a mare’s existence at which to commence breeding from 
her. At such an age the breeder may hope for a continuance 
through many years of his mare giving him a foal; and when 
once a mother has proved herself capable of producing good stock, 
by all means, we say, continue to breed from her. For seve¬ 
ral reasons this is eminently advisable:—First, because she has 
proved herself to possess the requisite qualifications of breeding 
“ true ” to her own stamp, and to the lineage of her consort; 
Secondly, because we have frequently observed that such mares con¬ 
tinue for years to breed finer and finer, gradually improving the 
quality of the stock if the sire’s purity be adhered to; and, Thirdly, 
because a suitable consort has been found to beget in her the de¬ 
scription of stock so much wanted 

When a mare is not put to the horse till she be aged, her stock 
is not likely to come to the same maturity or stature as that of a 
younger and more vigorous mother. As in the case of the sire, 
already referred to, if she have any inherent disposition to curbs, 
splints, spavins, and such deposits, her blood having become 
vitiated through their absorption, the chances are great that in 
every one of her foals, ere they are fully grown, such little defects 
will present themselves as shall not only lower their'own value, 
but perpetuate such blemishes and evils to another generation. 

Having then selected a mare adapted in age for a course of 
breeding, let us glance at a few of the more requisite points in 
her conformation and constitution. The first and grand virtue in 
every brood mare (but one too frequently little attended to) is 
action. This quality in a dam will render breeding or “blood” in 
her case less material, and we always prefer breeding from a plainer- 
looking mare if she possesses action, than from a fashionable-looking, 
higher-bred compeer without it For it infers many other qualifica¬ 
tions. It combines soundness with strength of muscle, and a healthy 
conformation of the legs and feet; and, besides this, it acts power¬ 
fully upon the offspring in preventing them taking too much after 
the racer style of going, and absence of knee action, so common in 
even the best thoroughbred sires. And as the muscles of locomo¬ 
tion are frequently considerably influenced by the nervous system, 
the style of action in a mare gives a very fair index, in many in¬ 
stances, to her temper and irritability. 

In this particular (temper) it is also requisite to be careful in 
choosing a brood mare. It includes and implies docility to its foil 
extent* and also courage, energy, and goodwill, to excite the physi¬ 
cal powers and ability of endurance to the utmost, when required; 
and according to the ability of any hunter, to exert these qualities 
to the fullest possible extent, will he take rank in the field and in 
the eye of every judge, Symmetiy and size are of no avail without 
these great properties; and, as we think we have shown, the pos¬ 
session of them, in their primary degree, is temper. It is of much 
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importance in the selection of a dam for hunting-stock, and deserv¬ 
ing of the utmost consideration, to choose a very lengthy roomy 
mare, on short legs, probably about 15 hands 3 inches in height. 
Let her be taller and larger in every way than the sire, if possible; 
possessed of a wide barrel, large and round without appearing 
“ baggy,” with back-ribs well coupled up, and the girth round her 
chest wide and fulL If she have a good shoulder so much the 
better, but we do not insist upon that in selecting the cross which we 
have mentioned as in our experience the best—namely, a thoroughbred 
horse with a good shoulder and short back, and a lengthy half-bred 
or tbree-parts-bred mare. Her head should be well formed, and length 
and arch of neck is another desideratum. The bones of the legs 
should be flat, the fore arm should be brawny and muscularly promi¬ 
nent, all the legs be free from coarse hair as much as possible, and 
the hoofs should not be too flat and large, and the pastern joints, on 
no account, should be upright; the ears should also be well observed, 
as young stock very often follow the example of their dam in this 
respect. They should be fine and rather small, well pricked for¬ 
ward, and not wide set. The whole gait of the animal should be 
light and easy, and free from all symptoms of dull heaviness or 
sluggish motion. In a word, both sire and dam should display as 
little as possible of what is useless in any point; the greatest 
amount of good qualities combined in the most compact form of 
average size are what shonld be sought after in every instance. 

The great difficulty in breeding is to retain sufficient size with 
an equivalent degree of muscle and spirit. Size or bulk, in either 
parent, indicates a degree of coarseness in proportion as it predo¬ 
minates, and is not any indication of additional physical power. 
It cannot be said to show endurance, as heavy horses are rather a 
burden to themselves than otherwise, especially in the hunting- 
field ; and it is very difficult to procure a large heavy horse with 
breeding, sufficiently well provided with bone to render him lasting 
and enduring, when he has another’s weight besides his own to 
carry across country. 

Gk>od wiry mares of bone and length, and well shaped, should 
always be chosen in preference to heavier animals, even if the sire 
be small himself The produce of such will generally be found 
more handy, and to possess better symmetry, than the offspring of 
a union where the disparity in size is too apparent. 

Large mares, moreover, we have frequently observed, are very 
uncertain in their foals; as a rule, these are either gigantic and 
coarse like the dams, or they take the other extreme, and prove 
puny weeds. 

Incongruity in the proportions of the stock is the inevitable 
result of too wide disparity in the size and character (anatomically) 
of the parents. 

But in selecting breeding parents we must not judge entirely by 
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their external conformation. That is frequently fallacious, and 
there are other and worse difficulties to be avoided. Let us strongly 
warn every one against breeding too much in and in, as productive 
of the utmost degeneracy in the produce; and although regard for 
a certain lineage may to some seem mere prejudice, there is, we 
believe, much truth in it. Some families are remarkable for the 
transmission, through several generations, of good or of bad points. 
“ Phoenix/* an old and well-known stallion, begat most of his pro¬ 
geny with coarse bad hocks—an evil which several of his sons have 
perpetuated in their offspring; and as it is with flagrant vices, so 
also is it, and happily in a greater degree, with the rarest qualities 
of blood, form, and temper. Constitutional unsoundness, and all 
hereditary infirmities, or even tendency to these, should at once ex¬ 
clude either sire or dam from the stud. These include the long list 
of ills to which fickle horseflesh is heir; and to secure a sound, 
healthy, powerful, and hardy offspring, the parents must not only 
themselves be free from all ailment (transmissible to their progeny) 
at the time of congress, but they should belong to families who have 
not been known to be remarkable for any peculiarity of form, or 
weakness of constitution, perpetuated or inherited from even a for¬ 
mer generation. Lameness (other than the result of external acci¬ 
dent), unsoundness of wind, even if caused by over-exertion, tem¬ 
per, colour, markings of white, are all hereditary. We may here 
notice a very curious instance of the effect of an accident in a mare 
being perpetuated in the case of her foal. A neighbouring farmer 
purchased, some years ago, a very nice-looking grey brood mare in foal. 
This was her first pregnancy. She had, through an accident, un¬ 
fortunately got her eye knocked out, and owing to this blemish in 
her appearance, and subsequent habit of shying from her blindness 
on the one side, her owner gave up riding and driving her, and put 
her to the horse, intending to reserve her for breeding alone. H§r 
foal was born, with the eyeball on the same side of the head on 
which its mother had received the injury, hanging out, and attached 
to the cheek-bone only by a thin piece of skin, which, of course, 
was at once cut away, and the unsightly object removed. This is 
certainly a remarkable instance, and is without any parallel in our 
experience. The mare was sold and lost sight of, unfortunately, so 
that we are unable to say if such a freak of nature was again repeated 
in her case. 

As to colour and particular individual markings in horses, we 
have said that these are also hereditary. The former runs in par¬ 
ticular breeds to such an extent as to render them distinguished by 
it. Thus we have the white or cream-coloured Arabian; the dun- 
coloured Siberian or Tartarian; the brown Clydesdale; the black 
Lincolnshire; the chestnut Suffolk; and the bay Cleveland. 

Even acquired and artificial habits become hereditary; nor are 
they transmitted by the agency of both parents. The dam may. be 
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very healthy, yet produce a weak and sickly offspring by one horse, 
when previously and subsequently her stock got by other stallions 
is perfectly robust and hardy; and vice versd in the parents; for 
cases frequently occur where the dams are as much to blame as the 
sires in this respect. 

Having thus cursorily noticed the primary physiological prin¬ 
ciples which should guide every judicious breeder of young horses— 
namely, the careful selection of parents, due regard to their mutual 
conformation and assimilation to each other, as well as to their 
temper and constitutional hardihood, the propriety of endeavouring 
to trace back their family lineages, and to avoid all coarseness or 
other inherent vice or bad characteristic, to exclude from the stud 
any animal (male or female) predisposed to constitutional disease, 
unsoundness, or hereditary (and, in some cases, acquired) weaknesses 
—due regard to all which essential principles will go veiy far to 
insure success in this difficult enterprise—let us now in a few 
words sum up at present our remarks on this interesting subject. 

We have recommended that one parent (and we think the sire) 
should be thoroughbred. There can be no doubt that the agency of 
blood on the paternal side very materially benefits and improves the 
stock. Some, however, assert that using what is popularly termed 
a “hunting sire,” or stallion who only wants one part from being 
purely thoroughbred, is advantageous. To this we do not assent. 
We have tried them, and think them miserable failures as sires of 
first-class hunting-stock Such a horse may be calculated for getting 
from well-bred mares a stout, useful, strong-boned progeny well 
enough adapted for harness purposes, and in some cases for roadsters, 
but as a hunting sire the epithet is undoubtedly a misnomer. His 
offspring as a rule are less courageous, and far less enduring, than 
the stock of a good thoroughbred stallion. Why is a sire selected at 
all, if not that his progeny may resemble him ? and as we have seen 
that the property of imprinting his own qualities upon his stock is 
founded mainly on the purity and antiquity of the lineage of both 
parents, it naturally follows that, if there be a deficiency in this 
respect on the maternal side, the sire must indispensably be pure. 
As the horse, which the breeder wishes reproduced, was got, so let 
him try to repeat that cross ; and this is surely not done by breed- 
in g from him with a similar mare, which will be found frequently to 
incur the risk of producing the coarser types of the ancestry of either 
side in a mongrel degree. 

We object also to Arabian sires. Their progeny are as a rule small, 
undersized, and light of bone. They may be “ sweet-looking ” sym¬ 
metrical animals, with showy action, and are well enough adapted 
for lady’s pads, for which they are more suitable than for use as 
hunters or roadsters for heavy weight. Their too upright shoulders 
form their chief objection, and is an almost invariable fault in Arab 
stock. 



BREEDING OF HUNTERS AND ROADSTERS. 


399 


A powerful slow horse, if thoroughbred, is not so objectionable, 
as he may be of much use in crossing mares of different classes, and 
thus horses adapted for different requirements may be bred. He is 
probably the best sire for roadster stock if crossed with a lengthy 
mare possessing high action. 

When a mare has once been stinted to any horse 'not thorough¬ 
bred, the effects of such a union will be more or less apparent in her 
after progeny, even if they be got by a thoroughbred stallion. The 
ovarian system of the dam seems to imbibe certain influences from 
the sire which go to modify her progeny by other subsequent males; 
and by repeated intercourse with different sires, year after year, the 
property which the mare had of communicating her own family like¬ 
ness and characteristics to her stock becomes much impaired. It 
takes less, year after year, after the dam; and, assuming that thorough¬ 
breds only are admitted to any mare, the quality of the produce 
becomes year by year of higher quality (not weedy), and more 
valuable. 

Many instances of the effects of a previous fruitful intercourse 
presenting themselves in after years have come under our notice; 
but probably the most patent proof of it is to be found in the mark¬ 
ings of white occurring in the produce of a sire and dam who are 
not only entirely free from any white themselves, but equally free 
from it in their ancestry, and which can only be accounted for by 
the fact that the mare had previously been served by a horse pos¬ 
sessing such marks, either in his own form or in that of his family. 
We once had a dun-coloured filly by “ Clansman” out of a High¬ 
land pony mare—not a bad cross, by the way, to rear strong, hardy, 
undersized horses for pony carriages—and the hocks and thighs, 
as well as the forearm and face of this filly were striped and brindled 
like those of a zebra, caused by the pony mare having been served 
the previous year, and with success, by a donkey ! She was put again 
to “ Clansman,” and again had a filly foal, brindled and striped in 
the same manner, though less decidedly than in the previous filly, 
and year by year her foals presented this appearance, though becom¬ 
ing gradually fainter and less conspicuous each successive year, 
although never becoming entirely obliterated. 

Markings of white are, as a rule, rather inherited from the sire 
than from the dam, and are traceable even to the grandsire and 
granddam. 

New characters are sometimes implanted in stock, arising from the 
parents having been taken from their primitive condition and ex¬ 
posed to influences which are unnatural to them; and deviations in 
external structure of the stock are caused in like manner. 

In these we include all such evils as contractions of the hoofs and 
feet, the result of bad shoeing ; and they are not only themselves 
transmitted, but they frequently assume a more serious aspect than 
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mere malformations, causing a morbid local affection which often 
leads to permanent lameness and disease. 

We have insisted thus much upon the influence exercised for good 
or for evil by the parents upon their progeny; and when any breeder 
has been so fortunate as to have found the combination of any two 
parents producing first-class stock for hunters and roadsters, we need 
hardly advise him to make no change by trying the services of 
.another stallion, for after what has just been said he will probably 
find it impossible again to get the style of stock which he bred before 
he made the change of sire. Mares put successively to the same 
horse will continue to breed similar stock year after year. 

To render more certain the state of pregnancy and the condition 
of the foetus more perfect, the keep of the horse and mare 
should, if possible, be more closely assimilated to each other before 
coition; and to every brood mare such nutriment should be given 
as is best calculated to establish a vigorous constitution. Upon this 
the robustness of the foal depends in a great measure, for in feeding 
the dam, the offspring is being fed at the same time, and in due pro¬ 
portion. An excellent way to aid the mare in nursing her foal, and 
at the same time to benefit both mare and foal, is to allow the mare, 
when going at grass, a daily supply of bruised oats of best quality, 
given in a shed or other convenient place in her paddock. The foal 
will thus very soon learn to eat along with her, and when it is 
weaned, the allowance given the dam should be continued to the 
foal, and should be liberal, and with due regard, at the same time, 
to the size of its stomach. It is a common practice amongst far¬ 
mers to allow their young stock to feed merely upon what they can 
pick up, or to stint their diet in a straw-yard. This is poor 
economy, and no breeder is worthy of having a good foal, however 
careful he may be in his selection of sire and dam, and observant of 
all other precautions to insure success, who starves (for the sake of 
saving the expense of keep) his foals in their tender years, by not 
allowing snch nutriment and quality of diet, and in such quantities, 
as shall assist nature in developing all her noblest qualities. 

The two principal causes of the deterioration in the particular 
breeds of which we have been treating are, we think, to be found, 
first, in the want of attention to the proper selection of parents ; 
and secondly, in the imperfect attention to the comfort and nutri¬ 
ment of the progeny. Let it ever be remembered that “like will 
produce like/' and that the offspring, stinted in its youth, will not 
fail in the after development and conformation to exhibit the traces 
of such bad economy when it is too late to remedy the evil. 
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By William Walker, Ardhuncarfc, Aberdeenshire. 

[Premium—The Gold Medal.] 

The field selected for the experiment has a southern exposure, 
well sheltered from the north; elevation from 500 to 600 feet, lying 
inland, upwards of 30 miles from sea. The soil is a reddish loam 
about 12 inches deep, inclining to clay. Subsoil may be termed 
gravelly clay, naturally perfectly dry. The farm has been all wrought 
on a six-course rotation for the last twelve years:—1st, Turnips, laid 
down with 15 loads of farmyard dung and 6 bushels of mixed bones 
per acre, the tops of the turnips left on the ground and ploughed 
in; 2d, Oats or barley, sown out with a sufficient quantity of well 
selected grass seeds; 3d, 4th, and 5th, G-rass pastured with cattle, or 
cut for hay as circumstances permit; 6th, Oats. 

In the centre of the field 4 imperial acres were measured off 
containing 16 acres equal in quality and condition. 2 acres were 
dunged in the autumn on the bat stubble after lea with horse and 
cow dung well mixed together, at the rate of 15 tons per acre, 
ploughed in 8 inches deep. The other two acres set apart for spring 
manuring was ploughed immediately after, the same depth. 

The land was not touched again till the 1 st of May, when both 
plots were closely grubbed at an average of 12 inches deep, being 
in high condition, and pretty free of weeds of all description ; and 
having been a considerable time exposed to the pulverising influence 
of the winter frosts, comparatively speaking little labour was neces¬ 
sary to bring any weeds that were to the surface, and reduce the 
soil to a satisfactory mould for subsequent operations. 

Plot No. 1.— Autumn Manured. 

The drills opened 28 inches wide, slightly harrowed down before 
applying the artificial manure, which was, at the rate of 6 bushels of 
mixed bones and 2 cwt. of Peruvian guano, covered in and sown 
with best yellow turnip-seed on the 29th of May 1862. 

Plot. No 2.— Spring Manured L 

Drills the same size. Same kind and quantity of dung as in No. 
1. Put in the drills in the usual way. The same quantity of artifi¬ 
cial manure, put above the dung, all covered in and sown on the 
31st of May. Same kind of seed. About 10 days after both plots 
brairded well and thick; no difference could be observed between 
them. 

The manure of all kinds applied was most carefully distributed 
on both plots. 
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Both plots were horse and hand hoed between the 8th and 10th 
of July; plants left 9 inches apart. Both plots gone over again, 
horse and hand hoed, on the 1st of August. Very little difference 
could be recognised between the plots during the season, except the 
autumn plot, which was scarcely so equal in the growth of the 
plants, and continued so all through. The spring manured plot 
was by far the most equal crop to appearance when pulled and 
weighed. Although not necessary for competition, I had both plots 
examined by two members of the Highland Society, who checked 
the measurement and found it correct. Both plots were weighed 
and stored between the 12th and last of November. The table an¬ 
nexed will show the results :— 


i 

t 


Plot No. 1—Autumn Manured. .tons. cwfc. qr. lb. 

Weight of turnips topped and tailed per plot of ! 

2 acres, . . . . . . . 22 4 8 0 

Weight of tops on do. . . . . . , 6 W 0 0 

Specific gravity, 0.9215. :- 


Plot No. 2—Spring Manured. 

Weight of turnips topped and tailed per 2 , 
acres, 

Tops per do. 

Specific gravity, 0.9161. ; 


25 15 2 14 
5 12 0 0 


tons. civt. qr. lb. 


29 0 3 0 i 


l 

! 


31 7 2 14 j 


Difference in favour of Spring manuring, 


2 6 3 14 | 


If we deduct the difference of specific gravity, which is scarcely 
worth doing, it will be seen by the table there is a considerable 
amount of produce in favour of spring manuring. 

My past experience and observation bears me out in the opinion 
that autumn manuring has little to recommend it, unless that it 
may facilitate operations in the busy season of laying down the 
turnip crop; or, for instance, in many places in the upper districts 
of Aberdeenshire, where the land in some cases is so very steep 
that it is almost, if not altogether, impossible to put dung in the 
drills. In attempting to do so, I have found (with the greatest pre¬ 
caution) the drills so thoroughly obliterated by the carting of the 
dung that it was impossible to get the manure covered; consequently 
it was in a great measure lost. On such land I would recommend 
autumn manuring; but a better plan, I think, is to lay down the 
turnip crop with a sufficient quantity of extraneous manures to raise 
a crop, and either consume the crop on the ground with sheep^ or 
if the crop is removed, give half a dunging of well-rotted manure, 
put on the surface and slightly ploughed in. I know of no better 
plan for fertilising very steep high-lying, land. The grain and grass 
crops are always better than when the manure is put in the drills. 
This occasions a great deal of labour, but is repaid in many in¬ 
stances. 
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If required for cattle at the homestead, I have found as much 
benefit from leaving the tops on the ground and ploughing them in, 
as from either eating the crop with sheep, or giving a half dunging 
for the succeeding grain and grass crops, and much less labour. 

I conducted a small experiment on autumn and spring manuring 
with different kinds of potatoes, in the same field where the other 
experiment was, and I may say with similar results. The autumn 
manured was about the same quality as the spring plot, but not so 
rich nor so equal in size. The varieties were Irish cups, long black 
kidney, and white rocks. The same results were observed in all 
the cases. The manure applied was, 15 yards of farmyard manure 
and 3 cwt. of dissolved bones per acre. I did not, however, 
weigh nor measure the produce, but formed my opinion from 
observation. 


Experiment, 1863.—On the Grain Crop. 

The drills of both plots were split and harrowed previous to being 
ploughed for the grain crop, in order to have any unexhausted 
manure more equally incorporated with the soil, for the better 
equalising of the succeeding grain and grass crops—a method which 
should always be adopted, if time will at all permit. 

Both plots were sown on the 2d April with a drill machine, 3£ 
bushels of English birley oats sown per acre, along with a suffi¬ 
cient quantity of well-selected grass-seeds, the grass-seeds slightly 
harrowed in, and then rolled again. 

Braird came beautiful in both plots. No difference could be 
observed between either until the fall of the first leaf, when the 
autumn-manured plot looked exceedingly bad, and continued so 
more or less, in comparison with the other, throughout the season. 

Both plots harvested on the 29th Sept., weighed on the steelyard 
and stacked October the 5th; all thrashed on the 10th; grain 
dressed, weighed, and deducted from the gross produce. I may 
mention that the young grass on both plots seems very much alike. 
I think, if there be any difference, the autumn-manured plot has the 
advantage. The following is the result of this experiment:— 


Table 
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The difference as shown by the tables in favour of spring manur¬ 
ing, both as regards the turnip and the grain crop, speaks for itself, 
and requires no remarks. 

To show the effects of the two modes of manuring on the hay 
crop, I have sent in the result of this experiment also, which gives 
some further information on this subject. 

The quantity of grass seeds sown in each plot along with the 
com was 1 bushel of the best perennial rye-grass, 2 lb. of red clover, 
2 lb. of cow-grass, and 1J lb. of alsicke. The above quantity will be 
thought by many far too little, but I find it perfectly sufficient. 

The grass appeared after the hay was cut, thickly planted; but 
on the autumn-manured plot a great many of the plants looked 
sickly through the winter, and died out, the cause of which I am 
quite unable to explain, as the other plot continued a fine thick sward 
all along; consequently the last-mentioned crop produced consider¬ 
ably more weight of hay. 

To test the crop I measured off 40 poles in each plot. When 
the crop was ready—the clover full blown and the rye-grass about 
half full—each plot was carefully cut and colled by itself, weighed 
on the steelyard, and stacked in fine condition on the 9th of August. 

Spring-manured plot gave 6 cwfc. per 40 poles—or, on 2 acres, 
2 tons 8 ewt. ; value at 8d. per stone of 22 lb., £8, 2s. 

Autumn manured gave per 40 poles, 5 cwt.—or at the rate of 
2 tons per 2 acres; value at same rate per stone, £6, 15s. 4d. 
Difference in favour of spring manuring,*£1, 6s. 8<L I did not 
observe any difference in the quality of either. 

It will be seen at a glance at the result of this experiment, that 
autumn manuring has nothing of itself to recommend it, as it pro¬ 
duced less valuable crops over the three years. 

I may mention, in conclusion, that I highly approve' of the sugges¬ 
tions given for conducting experiments in the last number of the 
Transactions by Professor Anderson. 


ON MIXED PLANTATIONS. 

By John Morrison, Coneypark Nursery, Stirling. 

[Premium—The Medium Gold Medal.] 

The skilful landscape-gardener must be considered as a true 
artist. His art is a combination of the florist's, forester's, land- 
surveyor's, architect's, and painter's; for he is called upon at times 
to exercise the skilfolness which belongs to each of these several 
professions, or to give an opinion on matters practically connected 
with some of their departments. 

The effect which is prodnced in the appearance of a landscape by 
a judicious grouping of trees is very remarkable. Besides being in 
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themselves objects of great beauty, they impart an agreeable variety 
of colouring and shading to the landscape, and serve to show off 
with advantage all other objects seen along with them, whether in 
their immediate neighbourhood or at a distance. A level plain, 
however well cultivated, loots tame and monotonous unless appro¬ 
priately relieved by strips or groups of planting; and even a single 
tree in a park is often acknowledged to be a decided outset. An 
exposed cottage on a rising ground looks solitary, cold, and cheer¬ 
less ; but peering out from amidst trees, the same dwelling seems 
the very picture of peaceful comfort and happiness. In this latter 
aspect there appears to be a most appropriate and even necessary 
connection between the house and the trees, not merely because 
. the planting is required for shelter, but it seems to be absolutely 
demanded for the sake of its ornamental character. Such an 
example may serve to bring out the general principle, that a cottage 
being shown to more advantage when surrounded by a planting of 
trees, it should always be so provided and exhibited; and if this 
may be assumed as a general principle, it suggests the existence of 
certain laws of ornament as belonging to the art of the landscape- 
gardener. The application of these laws, however, must always 
depend upon circumstances; for they cannot be so clearly defined 
as to entitle them to be considered as.absolute, neither are they so 
doubtful and unsatisfactory as to warrant their being altogether 
neglected. 

In the formation of’new plantations much might be done to 
secure the beauty of the scenery by such an arrangement of the 
different varieties of trees as would form an agreeable shading to 
the landscape. The lights and shadows shown in a great picture 
are^ its principal attractions; and as they give expression to the 
design of the artist, it is npon them that his chief attention is 
bestowed. In the same way, the harmony of colouring presented 
in the natural landscape must likewise be considered one of its most 
engaging features; and it should be the aim of the landscape- 
gardener to follow in every particular such a method of operation 
as will bring out this distinguishing quality to the best advantage, 
and at the same time prevent the exhibition of what may seem 
incongruous and inconsistent with the scene regarded as a whole. 
The motley mixture of the Scotch fir, the spruce, and the larch, 
shown in many plantations, in promiscuous position, even after the 
trees have attained their maturity, is far from producing a fine 
effect; and although such an arrangement might have been found 
necessary when planting, for the sake of providing suitable nurses, 
there is no reason why that order should continue to be maintained 
with the permanent trees. 

Viewed from a short distance, a plantation presents the most 
imposing appearance when the trees are grouped or massed together 
according to their several varieties, and when all the irregularities 
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of the ground are taken advantage of in order to suit the most 
efficient display of the various kinds. And where the policies are 
of even limited extent, and the material placed at his disposal is 
comparatively scanty, the landscape-gardener who has taste and 
judgment will always make the most of his resources; and it is 
surprising, when skill is enlisted, how far slender means may be 
made to go, and how moderate-sized plantations can be made to 
look much more extensive than they really are. The opportunities 
afforded for the opening up of scenery worthy of being shown, or the 
shutting out from view such objects as are disagreeable or in bad 
keeping with the general prospect, by the judicious use of deciduous 
or evergreen varieties of trees, and preserving the sky-line perfect 
and unbroken, while at the same time it may be kept waving or 
undulating, are all points which the eye of the practical man will 
readily seize upon and turn to account. 

Let us take for granted that the mansion-house is the stand-point 
from which the landscape should take its rise. In the laying-out 
of our ancient Scottish country-seats, the most seems to have been 
made of such material as could be obtained at the time—the oak, 
the ash, the beech, and the lime, with here and there a silver and 
Scotch fir, and perhaps a chestnut. But for the adornment of 
our modern parks a much more extensive assortment is demanded; 
and when so many valuable additions have been made to our list of 
trees, which now embraces foliage of the most beautiful and varied 
shape, and all shades of green, yellow, purple, and scarlet, much 
wider scope can be given to the taste for rural embellishment than 
could formerly be afforded. The style and grouping of the policies 
around the mansion-house must of course always be regulated by 
the situation and the nature of the ground, respect being had to the 
perspective view, while every knoll or elevation should be made avail¬ 
able for the purpose of increasing the effect of the scene, and any not¬ 
able prospect should be carefully kept open, with here and there a peep 
at such romantic-looking rocks or mountains as the vicinity can show. 

Perhaps no part of landscape-gardening operations is more diffi¬ 
cult to deal with than those which are proper to that portion of the 
policies which lie in the immediate vicinity of the mansion-house; 
and for the obvious reason, that the laying out and planting of that 
part of the grounds is subjected to a more frequent and closer in¬ 
spection, and, as a matter of course, to more severe criticism, than 
the others; and forming as it does the foreground of the picture, it 
necessarily bears the responsibility of setting off the background to the 
best advantage. I merely refer to these facts in order to show the 
importance of considering well the whole ground and its bearings be¬ 
fore commencing work at all, and also the effect likely to be pro¬ 
duced upon those parts of the scene where 

u Distance lends enchantment to the view,” 

by any changes which may be proposed to be made dose at hand. 
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But the mention of a subject by way of illustration may serve to 
make the above remarks more easily understood. And as it is diffi¬ 
cult to make choice of a private demesne for such a purpose without 
perhaps giving offence, or running the risk of describing a place not 
generally known, I sh all endeavour to obviate this by nami n g a 
mansion-house and, grounds with which every Scotchman at least 
is familiar, and the esteemed proprietor of which is not likely to quar¬ 
rel with us for so doing,—I refer to Holyrood Palace, the mansion 
of our beloved Queen, taking also the Park, Salisbury Crags, Arthur’s 
Seat, and surrounding ground into account. 

The east front of the Palace, extending to the approach-gate 
from the London Bead, including both sides of the Drive, might with 
great advantage be planted to a certain extent. On the north side 
there are perhaps only two views worthy of being kept open ; the 
first, a peep by the corner of the Eoyal Terrace across the Forth, 
and having the Fife hills as a background; the other, a prospect 
along the Forth, by the Bass Eock and seawards. If these two views 
were preserved, the remaining portion of this line should be closely, 
planted up, so as to exclude some unsightly buildingsand public works; 
and to do this effectively, a double row of trees in group would be 
required, consisting of deciduous and evergreen varieties alternately 
—the inner or wall line being composed of deciduous, and the outer 
or park line of evergreen varieties; and as the ground is somewhat 
narrow, it would be necessary to group the trees in triplets, and plant 
in zigzag form, as shown in the annexed diagram :— 

* 1 * *2* * 2 * *4* 


* * * * 

* 1 * * 2 * *3* *4* 

Such a double line of trees, consisting of eight groups of each variety, 
would, I think, be sufficient for the purpose above mentioned, and 
they might be composed and ranged as follows:—Inner line (decidu¬ 
ous), commencing at the foot of lie Eoyal Chapel,—group 1, purple 
beech (Fagus a purpurea) ; 2, scarlet oak ( Quercus cocdnea) ; S, 
purple sycamore (Acer purpurea) ; 4, large-leaved maple (A. mao- 
rophyllum) ; 5, scarlet flowering horse-chestnut (JEsoulus rubi- 
ernda); 6, variegated sycamore (A. variegeda ); 7 , birch (Betula 
alba) ; 8, Spanish chestnut (var. Knight’s prolific, Gastanea visca). 
Outer line -(evergreen),—group 1, black American spruce (Abies 
nigra) ; 2, Cembran stone pine (Pinus Cembra); 3, Menzies’s spruce 
(A Menziesii); 4, mountain Weymouth pine (P. monUcola); 5, 
the Douglas pine (A. Douglasii); 6, Austrian pine (P, Austriaca) ; 
7 , the Albert- spruce (A. Albertii) ; 8 , Lobb’s arbor-vitee (Thuja 
Lobbii ). 
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As the ground becomes too narrow to admit of grouping being 
continued the entire way to the gate, the form of planting would 
therefore require to be altered, and carried on only in a double row, 
say of Knus Austriaca and Abies nigra; but at the gate itself a fine 
large terminal group might be formed, composed of the beautiful 
weeping birch, acacia {Robinia pseudo-acacia), and Lombardy pop¬ 
lar {Populus fastigiata), intermixed. 

The above would appropriately screen off from view all that is 
necessary to be excluded from the prospect in this direction; and 
the remaining portion of the park, on the same side, would admit of 
a few additional groups and some single specimens being inserted, and 
these might be planted parallel with, but at a suitable distance from, 
the railing in east front of the Palace. The specimens should com¬ 
prise—(1) Picea nobilis, (2) P. Nordmaaniana, (3) P. pinsapo, and 
(4) P. lasiocarpo,—which four would probably be found quite suffi¬ 
cient to form this line; and in front of these, eastward, let two 
groups be planted, consisting of (1) Acer Pennsylvanica and (2) double 
scarlet, double white, and single scarlet thorn; this latter group 
should be placed towards the Drive; while right in centre of these two, 
but extending to west end of drill-ground, another group, composed 
of Cedrus deodara, would show with immense effect. 

Crossing the Drive to the foot of the hill, extending from the 
elbow of the Crags eastwards to St Anthony's Chapel, a great group 
of Abies, sorts, would stand with much advantage on the level 
ground. Norway spruce (A. excelsa) might be given as a back¬ 
ground to show with greater effect Menzies’s spruce (A. Menziesii), 
Douglas spruce (A. Douglasii), the white spruce (A. cdbd), the 
black spruce (A. nigra); while the lake in front of the Chapel I 
would surround with birch {B. alba), Abele poplar (P. alba), the 
Huntingdon willow ( Salix alba); and at intervals Abies nigra and 
the hemlock spruce (A. Canadensis). The two last named would 
contrast favourably in summer with the foliage of the deciduous 
trees, and serve as a winter clothing when the others had shed their 
leaves. This towering clump would have a grand effect; and the 
old ruins of the Chapel would be considerably lightened up by having 
a few plants of the gold and silver striped elder ( Sambucus var.) in¬ 
terspersed about it. 

West of the lake we leave a wide entrance to Hunter's Bog, where 
a group of limes {Tilia europced) and scarlet horse-chestnut 
(AEsculus rubicundd) would be in fine keeping; and advancing in 
the direction of the Lodge, a few single specimens of the upright 
elm ( Ulmus montana fastigiata), the golden ash (Fraxinus 
aurea), the purple beech (F. s . purpurea), with small groups in¬ 
termixed of Knus Austriaca and Pinus maritime, might be planted 
with advantage At the south comer of the Lodge a large cluster 
intermixed, and in a pear-shaped form, of Turkey oak (Q. cerris), 
scarlet oak (Q. coccinea), purple beech (F. s. purpurea), and syce- 
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more {A. psmdo-plcdanus), would show extremely well, extending 
from the Lodge southwards, and returning to the Palace along the 
Drive in an avenue of the sycamore, scarlet horse-chestnut, the lime, 
and beech (F. sylvaticd ), in equal proportions, sufficient space being 
left between each to admit of one Cedrus deodara on both sides of 
the Drive, and onwards the gold and silver striped holly (Ilex mv- 
iegaid) and common holly (/. aquifolium). 

Passing round to the south-west front by Dumbiedykes and on by 
St Leonards, the whole of the buildings in sight require to be shut 
out from view of the park, and for this purpose I would plant aline 
of the Lombardy and black Italian poplars along the entire length 
of the wall; in front the Weymouth pine (P. strobus), Abies Doug- 
lasii, A. excelsa, and P. Austriaca, intermixed, would form a magni¬ 
ficent screen. The tall, pyramidal Lombardy poplar, with the broader 
set and more majestic black Italian poplar, and Pinusin front, would 
effectually conceal what is not wanted in the view at this point, and 
at the same time form in themselves very attractive objects. 

The flat ground here, extending to both sides of the Drive and 
Old Meadows, would make a splendid pinetum, the soil and situa¬ 
tion being suitable for almost all the varieties. The magnificent 
Wellingtonia would be entirely at home here, as also the deciduous 
cypress (Cupressus distichum), the pines, and abies; while the 
piceas, excelled by none of the others in beauty, would, as a whole, 
luxuriate in tills part of the ground; likewise the cupressus, thujas, 
&c., The pinetum could be finished off by a plantation of 
Pinos Austriaca and larch (Larioo earopcea) sloping np to and 
finishing at St Leonard’s railway station. 

Turning now to Salisbury Crags for the purpose of planting, the 
more rugged portions and jutting rocks ought to be left open and 
freely exposed. The Pinus mughus and P. montana might be inter¬ 
spersed here and there, but by no means so thickly as to conceal the 
wild beauty of the Crags. These two varieties get bushy and hang 
out from the rocks, and they would therefore be in fine keeping with 
the general outline. Where a suitable spot offered, one or two larch 
should be slipped in, and these would make tolerable trees, and at 
the same time form a fine mixture with the P. mughus: the bright 
green of the larch in spring and yellow in autumn would contrast 
well with the more sombre foliage of the mughus. 

The steep braes sloping down from the Crags towards the valley 
might be appropriately covered with a wild intermixed mass of such 
as the sloe (Prunus spinosa), the hazel (Corylus avellana), the 
bird-cheny (Oerasus padus), thorns of sorts, double and single scar¬ 
let and double white cratagus, laburnum (Cytisus laburnum!), elder 
(Sambums) o f sorts, intermingled with whin (Ulex europcea) and 
broom (Cytisus seoparius ). In these we should have such a mag¬ 
nificent mass of wild luxuriance as would hide the present barren, 
-uncouth-looking acres of quarry debris, and perfume the air for 
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several months in the year; while the same bold outline of the 
Crags being preserved, assisted by the few pines dropped in as pro¬ 
posed, would render tfye entire scene very different in appearance 
from what it is at present. Of course, some labour and expense 
would be incurred in accomplishing these improvements, but both 
would be well bestowed. It would be necessary, in clearing out the 
shivers, to form pits and fill them with good soil for planting, which 
would give the trees a fair start, and I have no doubt they would 
continue to thrive extremely welL 

Extending up the hill beyond the Crags, but before entering on 
the higher slope, the larch and Scotch fir (P. syhestris ) could be 
massed in solid squares, so to speak, according as the several levels or 
inequalities , occurred, and following the whole circle of the hill in 
one mass of Pinus Austriaca and Scotch fir, leaving the poll or summit 
bare and open as at present, that the magnificent view from it may 
not be interfered with. 

If such a plantation as that now described were formed, the val¬ 
ley beneath should be bordered off, in a circuitous winding line, with 
birch,.hawthorn in variety, willow, purple beech, purple sycamore, 
Acer negundo variegata, and scarlet oak. These might be massed 
according to circumstances, while at suitable intervals single speci¬ 
mens might be inserted, which would preserve a view here and there 
of the braes and cliffs; while along the same line a fine undergrowth 
could be given of ivy (Hedera helix ), the honeysuckle or woodbine 
(Lonicera of sorts), sweet clematis or virgin’s bower (Clematis 
jlawmula ), Mahonia aquifolia, &c. The opposite side, to the west 
and south, on same level, ought to be made the counterpart of the 
margin now described along the Drive; while the knoll tapering 
towards St Leonards should be massed with birch and larch, which 
might be extended to the plantation ending at the pinetum. In finish¬ 
ing in this manner we have the most beautiful variety of colours of 
foliage, with all the various intervening shades contrasting or blending 
together. Seen from the glen, the braes and Crags form the lower 
sky-line, with here and there the pines dotted along, and allowing 
the eye to wander to the very summit of the Seat, where again we 
have the pines as a margin between us and the sky. Covered with 
such a profusion and variety of trees, this romantic and classic 
mountain would stand out a much more attractive object in the 
beautiful,landscape than it even now is ; while its proximity to such 
a noble city" as the Scottish metropolis, and its being seen to advan¬ 
tage from so many different points, would render it famous to an 
extraordinary degree. « 

Prom the summit of the hill, sloping eastwards, a detailed and 
particular description of the various sheivings or plateaux that occur 
is perhaps not necessary to be given ; it may be sufficient if we keep 
in view that, for the sake of preserving harmony of colour and gene¬ 
ral effect, each rising piece of ground of about the same level, although 
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separated by ravines or Hollows, ought to be planted with the same 
variety of trees, such as Scotch fir, P. Austriaca, &c., while the hol¬ 
lows themselves may be larch or hardwood alternating; so that 
from different points of view the lights'and shades of the various foli¬ 
age may be best seen, or even the entire mountain itself made to 
appear as one vast plantation of the same variety, or very nearly so. 

Proceeding in a general way with this extensive planting, we 
continue our course eastwards by St Anthony’s Chapel and the 
Hunter’s Bog; and for the back part of the Chapel a mixture of 
trees would be required, although the ground should by no means be 
packed; and at a distance from the ruins the black American spruce 
(A. nigra), Norway spruce (P. excelsa). Acacia robinia, and Cedrus 
deodara; while more in front, as already proposed, the variegated 
elder, bird-cherry (G. padus ), and thorns of sorts. The two shelv- 
ings to the south and east of the Chapel would have a pleasing 
effect if planted, the lower one with sugar maple ( Acer saccharinum), 
ash-leaved maple ( A . fraxinifolium), scarlet oak (Q. coccinea), and 
a nice belting of Pinus laricio; the upper with Acer Pennsylvania, 
common oak, and purple beech, and a belting of P. Austriaca. 

As the Hunter’s Bog is now used as a shooting ground,it maybe 
a question whether its being planted of a dark or fight shade would 
he the more appropriate. If a light shade should be preferred, by 
keeping sufficient open space in the centre of the ground for the 
purpose of ball practice, a broad belting of weeping birch, Hunting¬ 
don willow, with thorns of sorts, would form a very suitable mix¬ 
ture, to be followed with the Scotch fir upwards to the ridge of 
the hill . But if a dark shade should be considered better, the 
pines could be continued to the margin of the bog, taking the place 
of the birch, &c., and leaving a crown of pines beyond the butts. 

In passing to the south side of the hill from St Leonards by 
Samson’s Ribs, we come upon a splendid level, suitable for an oak 
and other hardwood plantation, together with several capital spots 
for some of our more notable pines. Again we climb the hill-side 
to the south, and plant in a manner similar to that suggested for the 
north and east,—although the Ribs could be much more easily 
planted than the crags; and in this locality there are also some ex¬ 
cellent situations for clumps of pines of sorts. Descending to Dud- 
dingston Loch, it should be surrounded with the Huntingdon willow, 
Abele poplar (P. alba), the black Italian poplar (P. wioniUfera), 
alder (A Inns glutinosa ), and, at a short distance from the water, 
with the birch At this beautiful sheet of water we stand at the 
southern boundary of the royal demesne, and here our planting 
operations terminate. 

With such an extent and variety of surface to work upon, any¬ 
thing like a minnte detail of the proposed planting operations would 
extend this paper to an undue length ; but the subject itself is ex¬ 
tremely interesting, and the particular topic discussed is a most im- 
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portant matter. Attention is beginning to be directed throughout 
the country to the desirability and necessity of providing public 
parks for the recreation of the people, and in some of the cities and 
towns of Scotland these have already been laid out and planted, and 
are highly ornamental and much appreciated. I need not say how 
much the inhabitants of Edinburgh esteem their public parks and 
gardens, or how much these conduce to the embellishment and 
beauty of their otherwise magnificent city. But the grounds around 
Holyrood Palace, including Salisbury Crags and Arthur’s Seat, pre¬ 
sent .views of romantic interest and loveliness unsurpassed by any 
royal demesne in Europe; and their picturesque effect would be 
immensely increased by some such planting as I have now sketched. 
With her numerous and efficient educational and literary institutions, 
why should the w Modern Athens * not also have her " groves of the 
Academy,” to which the sons of learning and science might con¬ 
veniently retire and find soothing relaxation in the intervals of their 
severe studies ?— 

“ Where rears the ash his airy crest, 

And shines the birch in silver vest, 

And the beech in glistening leaves is dresfc, 

While dark between shows the oak’s proud breast. 

Like a chieftain’s frowning tower.” 

And surely for the tourist no greater attraction could be added to 
the many already abounding in the city and its suburbs than the 
grateful shelter which might be afforded by the sweet sylvan re¬ 
treats around the famous Palace of Holyrood. Coming to inspect 
the stately structure and its historical curiosities, he might also 
mark 

ec What time in many-coloured bowers, 

Pale autumn wreathes his latest, loveliest dowers j 
The rich luxuriance mark of every view, 

The mild and modest tint, the splendid hue, 

The tempered harmony of various shades !” 

In 1851 it was permitted to erect the statue of Her Most 
Gracious Majesty, defrayed by subscription, in front of the Palace. 
Would the adornment of the Palace grounds, in whole or in part as 
now proposed, not be also allowed? If permission were given, 
what more suitable present could a loyal and attached people be¬ 
stow upon their beloved Sovereign 1 
The following is a list of such varieties of trees as I consider 
suitable for giving a pleasing effect to the landscape during different 
seasons:— 

English Name. Scientific Name. Spring Foliage. Antrann Foliage. 

The Ash, Fraximcs excelsior^ Shining green. Green to yellow. 

Golden Ash, F, E. aurea, Yellow, Yellow. 

Aucuba-leaved Ash, F. E. aucubifolia. Yellow and green. Yellow and green. 

Entire-leaved Ash, F. E. var., . Green, Green to yellow. 
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The common ash is so well known that little description of it is 
required; hut the three last-named sorts here introduced contrast 
so beautifully with it as to foliage that they are worthy of remark 
and a place in any collection. The golden ash, displaying both in 
wood and foliage the fine golden tint of autumn throughout the 
season, is very conspicuous; and the aucuba-leaved, having beauti¬ 
fully mottled-like foliage, is very attractive; while the entire-leaved, 
although having nothing uncommon as to colour, is nevertheless 
very distinct and ornamental as regards shape of foliage. 

The Beech, Fagus sylvatica, Shining green. Yellow. 

Purple Beech, F. s. purpurea. Purple, Purple. 

Larged-leaved Beech, F. s. macrophyllum, Shining green, Yellow. 

The beech is a highly ornamental tree, both as to habit and colour 
of foliage, and more especially the purple-leaved variety, which is 
veiy attractive when planted either as single specimens or in groups, 
care being taken that the other varieties of trees planted near them 
be of as Mght a colour of green or yellow as possible. The large- 
leaved variety is a much bolder-lookmg tree than the common, and 
is worthy of distinction. There are several other varieties of beech, 
such as the gold-striped or blotched-leaved, and the cut-leaved or 
fern-leaved, but neither of these are sufficiently ornamental for 
general purposes. 

The Birch, Betula aXba, Bright green. Yellowish brown. 

The beautiful birch hardly requires description. There are few 
trees better known, and I believe none more generally admired. 
The bitfqh seems never out of place; its fine pendulous branches 
and pyramidal habit, with beautiful silver bark, render it suitable 
alike for the flat or knowy lawn. It is equally at home on the hill¬ 
side or among the craggy rocks, and will answer the grounds of the 
palace or the limited plot attached to the cottage. 

Chestnut, Spanish, Castanea visca, Green, Pale yellow. 

Do. do. Knight’s prolific, Castanea y. Knightii, Shining green. Pale yellow. 

The Spanish chestnut will always take a prominent place in park 
scenery, being a noble tree with fine foliage. Knight’s prolific is 
by far the handsomest variety, being more upright in habit of 
growth, and having most beautiful shining green foliage. 

Chestnut, Horse, JSsculus kippocastanum , Dark green, Brown. 

Do. do. jEscuIus h. rubicunda. Do. Do. 


planted side by side with the white flowering or common while in 
flower, are truly pretty. Add a lime tree to the group as a back¬ 
ground, and the picture is complete. The rich golden tints of the 
lime harmonise with the brown of the chestnut, and the formation 
of head of each sort dovetail them, as it were, together. 


The horse-chestnut makes most admirable specimens? havingbroad- 
3 , half-pyramidal heads; and when the scarlet - flowering are 
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The Elm, 

Purple Mm, 
Upright Elm, 
English Elm, 
Cork-barked Mm, 


Ulmus montana, 
Ulmus to. purpurea, 
Ulmus to. fastigiata, 
Ulmus campestris, 
Ulmus c, suberosa, 


Dark green, Brown. 

Purple and green, Brownish. 
Green, Green. 

Green, Yellow. 

Green, Yellow. 


The elm holds a prominent place in most collections, and de¬ 
servedly so, for if properly trimmed when young, few trees can com¬ 
pare with it, either as single specimens or for forming an avenue. 
The upright variety is very striking and pretty. The purple elm 
is only so on the back of the leaf, but its roughness prevents the 
colour being shown to the extent desired. The cork-barked and 
common English elm make fine specimens, and are very effective, 
the smallness of their foliage having a pleasing contrast with 
montana. 


Cypress, deciduous, Taxodium distidmm, Pale green. Brown. 

The beautiful fern-like foliage of this tree gives it a first claim 
for ornamental planting. It makes a fine specimen as to shape, 
and its foliage is truly lovely. It thrives best when somewhat 
sheltered, and in a rather deep and moist soil 

Laburnum, Scotch, Cytisus L. alpinus, Shining green, Yellow. 

Laburnum, common, Cytisus Laburnum, Green, Yellow. 

Laburnum, purple, Cytisus L. purpureum, Green, Yellow. 

The laburnums are well known and highly ornamental, their 
foliage in September and October being nearly as brilliant as their 
flowers are in early summer. The purple variety is very striking, 
often having purple and yellow flowers on the same trees. The 
above three varieties ought to be strewn about the outskirts of 
pleaisure-grounds, and are extremely pleasing when seen from a 
short distance. 


Lime Tree, Tilia eitropcea, Pale green, Yellow. 

The lime is a tree of great excellence, making most handsome 
specimens of pyramidal shape when planted singly. They are finely 
adapted for a screen or as an avenue line, and have a pleasing 
effect on the landscape in autumn, their beautiful yellow foliage 
then contrasting favourably with most other trees. 

Locust Tree {Acacia), Robinia pseudo-Acacia, Green, Yellow. 

The acacia is of rapid growth, and comparatively hardy, and 
shows in pleasing contrast with most other trees. 


Maple, striped barked, Acer striatum, Green, tinged with Pale yellow. 

yellow, 

Maple, large-leaved, A. maerophyllum , Brownish green, Brown. 

Maple, Norway, A. platanoldes. Bright yellow. Yellow'and purple. 

Maple, A, Pmnsylvanicum, Beautiful yellow. Reddish yellow. 

Maple, silver, A.negunaofolvariegata, Silvery white, White. 

Maple (Sycamore), A . pseudo-platanus. Pale green, Brown. 

Maple, variegated, A. p.-p. variegata , Striped, Striped. 

Maple, purple, A. „ purpurea. Purple, Purple and brown. 

Among all our ornamental trees there is no tribe more worthy 
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of cultivation than the Acer, with their most beautiful, varied, and 
fantastically-cut foliage, comprising all the shades of green, yellow, 
white, striped, red, and purple. They are attractive in the highest 
degree, and readily adapt themselves to various soils and situations, 
while some of the varieties are of very rapid growth, such as macro- 
phyllum, platanoides, rubrum, and the sycamore. They ought to 
be much more extensively cultivated than they appear to be; in¬ 
deed, no ornamental planting is complete without a sprinkling of the 
Acers. 

Oak, English, Quercus robur, Bright yellow. Brownish. 

Oak, scarlet, Quercus caccinea, Sulphur-yellow, Purple and scarlet. 

Oak, Turkey, Quercus cerris, Green, Greenish brown. 

Do. do. variegated, Q. c. variegata, Silver-striped, Silver-striped. 

The oak is among trees what the lion is among beasts—the 
monarch of the forest—and has associated with it all that is grand, 
noble, and majestic. Being so well known, anything like particular 
description is perhaps tnnecessaiy. The British oak is an orna¬ 
mental tree of the highest order as to specimen, and when un¬ 
folding their bright ydlow leaves in May the trees are objects of 
increasing beauty. The Scarlet oak has a higher claim on account 
of the loveliness of its foliage, and retains the fine pale yellow 
colour of leaf during the month of June, changing to purple and 
scarlet in September and October. The Turkey oak, with its bright 
shining green and finely-carved foliage, makes a very graceful tree ; 
and the silver-striped variety, with the same shining green and 
clear silver lacing, has a most cheerful appearance. There are 
several other varieties of the oak which might have been named 
and described, but the three last mentioned, being sufficiently dis¬ 
similar in foliage and handsome as specimens, will serve the purpose 
of this paper. 

Oriental Plane, Platonics orientates, Grey green, Brownish. 

Western. Plane, Platanus occidental^ Dull green, Brown. 

The plane is the most characteristic and ornamental tree we 
have. Where they thrive they make magnificent specimens. They 
like a somewhat sheltered situation and a. good deep loam. The 
colour of the foliage either in spring or autumn is not so much a 
distinguishing feature as its shape and general appearance, which 
render the trees very striking objects in the landscape. 

Abel© Poplar, Populus alba , White and green. White and green.. 

Black Italian Poplar, Populus monzlifera, Yellowish‘green. Bright yellow. 

Lombardy Poplar, Populus fastigiata, Pale green. Brownish. 

Balsam Poplar, Populus balsamifera , Yellow, Brownish. 

The poplars are useful as 'well as ornamental for planting in and 
around policies. The Abele and Black Italian varieties will thrive 
well in moist situations, such as river-rides and on the border of 
lakes, &c., and they are also of very rapid growth. The surface of 
the leaf of the Abele, being of a fine shining green, while the back 
is of a beautiful downy white, is shown to great advantage when it 
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is stirred by the breeze. The Black Italian variety has a cheerful 
pale-green-coloured leaf, and makes a very handsome specimen, re¬ 
taining the foliage and colour longer than any other variety of poplar. 

Service Tree, Pyrus aria , Grey green. Brownish, green. 

The service tree is very ornamental, having fine grey-green 
foliage, is half pyramidal in shape, and makes a beautiful mixture 
among the darker-foliaged trees. 

Tulip Tree, Lirioclendron tulipifera, Pale green, Eich yellow. 

A very beautiful and highly ornamental tree, foliage being nicely 
cut like a saddle, and of an extremely rich yellow colour in autumn. 

Thom, single scarlet, Cratagus ozyacantha punicea, Bright green, Yellow. 
Thom, double scarlet, Cratagus o. flora plena. Bright green, Yellow. 

Thom, double white, Cratagus o. fl p. alba. Bright green. Yellow. 

The thorn, although not growing to a large tree, is highly orna¬ 
mental to the lawn. These three are perhaps the prettiest and 
most useful amongst the many varieties—the beautiful scarlet 
blossom of the one and the large trusses of pure white of the other 
being very striking. There is something peculiarly sweet and homely 
about the thorn which makes it a universal favourite. 

Walnut, Juglans regia. Shining green, Brown. 

A noble tree, and well worth a place in every lawn of sufficient 
extent to admit it. 

Willow, Huntingdon, Salix alba, Silvery grey. Silvery. 

Willow, Bedford, Salix Russelliana, Greyish green. Brownish. 

Do. Seaside or Comewell, Salix, var. . Grey green. Brownish. 

The willow is a most useful and certainly very ornamental tree. 
The Huntingdon variety delights in comparatively swampy ground, 
and thrives well on the margin of rivers and lakes. When the trees 
are full grown and have their pendulous branches drooping over 
or kissing the stream as it passes along, or dipping into the placid 
waters of the lake, they appear in fine keeping with the scenery. 
The Bedford variety is more upright in habit and less downy, al¬ 
though very pretty, and makes fine specimen trees. The Comewell or 
Seaside variety is not so fine in form or foliage, but is better adapted 
for some purposes than the others. The former are fresh-water 
willows, while this is a salt-water variety, and is therefore most 
useful for planting our islands. If an entire line were planted 
between the sea and the land, and cut over at different heights, and 
thereby caused to stool out, or even if a double or triple line 
were thus planted and topped, it would form an excellent guard 
against sea spray and high winds. Also, where a few are dotted 
through the regular planting they shelter and nurse the plantation 
wonderfully. 

In the above list q£ ornamental trees I have entered none but 
such as I think are strictly suitable for the purpose, and at the same 
time useful. The pines I have not considered it necessary, to partfc 
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eularise as to colour of foliage. The whole are ranged according 
to the best of my judgment; and if the paper should he considered 
serviceable in some degree in promoting a higher style of landscape 
ornamentation, and thereby further one of the many laudable ob¬ 
jects of the Highland and Agricultural . Society, I shall feel satisfied. 


ON THE RECLAMATION OF WASTE LAND. 

By Charles Sangster, Balnabreich, Brechin. 

[Premium—The Gold Medal.] 

I entered as tenant of the farm of Balnabreich, at Martinmas 1859, 
upon a nineteen years’ lease. The farm extended to 258 acres arable 
and 23 of pasture, besides a considerable extent of land under 
wood, at the yearly rent of £340 for the arable and pasture land, 
and £10 for the woodland* a portion of the woodland I was at 
liberty to improve. Immediately on getting possession of the farm, 
I began to improve the woodland, and by Martinmas 1860 I had, 
by trenching and draining, reclaimed 57 acres 9 poles, and made 
it fit for cropping. 

The trenching cost £675, 15s. 7d. The expense of clearing the 
ground of tree-roots and stones, after the wood was off the ground, 
which I did with my own servants and horses, I estimate at £4 per 
acre, amounting to £228. I have paid for cutting and filling up again 
557 chains of drains, £77,4s. 2d., and for tiles for the same, £70,15s. 

All the above work has been done at my own expense, without 
any assistance from Government grant, or any promise of help from 
the proprietor. 

The land thus reclaimed, with the exception of 7J acres, was 
a regular forest of wood, with a black or yellow soil lying on a day 
subsoil. The 7| acres was a thorough swamp or bog, with several 
pools in it, and a good deal of wood in different places. The wood¬ 
land was formerly let yearly for pasture at a rent generally of about 
£2,10s. 

The removal of the stones and of the roots of trees was a work of 
considerable difficulty; and the drainage of the 7J acres of bog was 
very difficult indeed. It was so soft that it was scarcely possible to 
pass over it without sinking through the surface, except when planks 
of wood were laid for the purpose. On cutting below the surface, 
the soil was found in so liquid a state that it was necessary, in many 
places, to carry a quantity of the surface near the spots where the 
drains were to be put, and to throw over this as much of the under 
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surface as would lie without running back into the drain. After allow¬ 
ing the drain to be in that state until the soil that had been thrown 
out became somewhat firm, I proceeded to dig as deep as the 
softness of the ground would permit. I then laid in a five-inch pipe 
with collars. After a time 1 removed the pipe and deepened the 
drain as much farther as possible, and then relaid the pipes and col¬ 
lars. By this time I was pretty well through the soft boggy sur¬ 
face, and was reaching the top of the gravel. Two or three weeks 
afterwards I proceeded to dig well down into the gravel, where I got 
a great quantity of water, as much as filled a five-inch pipe for a 
leader, and by putting in branch drains into the bog I got it at last 
thoroughly dried 

Almost another 12 acres required drainage ; but by going 3J to 
4 feet deep I always found, as before, a good open drawing bottom 
below the day. 

In spring 1860 I had about 20 acres of the newly-trenched land 
under crop ; but owing to the backwardness of the season and the 
state of the ground, which was much poached with dragging off the 
tree-roots and stones, the seed was late in being got in. ’ Where 
earliest sown there was a good crop ; but the later the sowing, the 
crop was always the poorer. 

I used 6 bushels of oats and cwt. of Peruvian guano 
per imperial acre. I considered that the crop did no more than 
cover the expense of seed and guano, and labour in laying it 
down, and gathering and removing the small roots that were on 
the surface. 

In autumn 1860 I had all the ground cleared of roots and stones 
so far as I was able. A number of the roots were so large that they 
could not be pulled out; even with three or four horses, so that I 
allowed them to remain, and sowed round about them for two 
seasons; and in the end of harvest 1862, when they had become 
much lighter, I had them all removed Many of the stones were of 
such a size that they had to be blasted with gunpowder in order to 
render them manageable. 

In spring 1861 I put the whole of the trenched ground into oats, 
and had a very fair crop all over, except on 10 or 12 acres that had 
not been drained. I used 6 bushels of oats, and 2 cwt. Peruvian 
guano, and 1 cwt. blood manure per imperial acre. I estimate the 
average produce at 3 qrs. per acre. 

In autumn 1861 I had the whole of the trenched land ploughed 
with three horses in the plough. Being exposed to the frost all win¬ 
ter, it was well pulverised; and in spring 18621 had 46 acres sown 
with oats—with 6 bushels of oats, and 3 cwt. Peruvian guano per acre. 
I estimate the return at 4 quarters and 6 bushels per acre, worth 
£7, 2s. 6d Eight acres, after carrying two crops, were sown in tur¬ 
nips. The ground was ploughed like the rest in autumn with three 

TRANS.—JANUARY 1865. 2 H 
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horses; in spring I gave it 50 bushels of lime per acre, on the 
frosted surface, and a double tining of iron harrows. I then 
drilled the ground without cross-ploughing or grubbing, and. then 
laid down with 15 bushels of mixed bones and 2 ewt. of blood man¬ 
ure per acre. There was a good crop of turnips, worth £6 per acre. 
I tried 6 drills at the rate of 15 yards dung and 8 bushels bones 
per acre; but I could not distinguish the difference but by the 
marks after growing. I had also three acres in potatoes laid down 
with 3 cwt- of guano and 50 bushels of lime. This was a very 
good crop, and quite free from disease. 

When I entered on this farm at Martinmas 1859, there was a 
verypoorcropoftumips,all diseased with finger-and-toe. Part of them 
was valued to me at £2 per acre. In a short time they were nearly 
all gone, not a single cartload being left on an acre. On my entry, 
and ever since, I have ploughed the land intended for turnips next 
season as soon as the harvest was finished, as deep as three horses 
were able to do with a large plough, and allowed it to remain in that 
state till the proper time for laying down the turnips. I never cross¬ 
plough or grub, but have always given from 50 to 60 bushels of 
lime to the acre, according to the nature of the ground. I then gave 
one or two double turns of heavy iron harrows, then raised the drills, 
and then put the circular harrows over them. 

In 1860 I had no dung for the turnips, it being all required for 
the former turnip-field which was to be sown out. I accordingly 
gave for fee turnips 16 bushels mixed bone-dust and 2J cwt. of 
blood or turnip manure per acre, and put on the dung next spring 
before ploughing for the barley. In 1861 I pursued the same plan, 
using all the dung I had for the field after turnips. In spring 1862 
I continued to work on the same system, but had as much spare 
dung after manuring the land that had been in turnips as went over 
nearly all I had for turnips, at the rate of 20 yards of dung per 
acre. The remainder was laid down as in the former two years. 
Since following this system of liming, I have never been troubled with 
finger-and-toe amongst my turnips on any part of the farm since I 
began to labour the ground in the way I have described, and have 
never had a single failure of the turnip crop. The farm has now 
been wrought on a five years’ rotation for the last twenty years. I 
am now changing into a six-years’ rotation—viz., three crops of 
grass, followed in succession by oats, turnips, and barley. The farm 
had become almost incapable of growing turnips. 

I may mention in addition, that I have expended upwards of £350 
in the drainage of the land formerly in cultivation. 
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Cost of Improvement. 


Trenching, 

Clearing the ground, . 
Cutting and filling drains, 
Tiles for the same, 


Per Imperial Acre, 


Statement of Crop 1861. 


Oats for seed per acre, 

. £1 

0 

0 

Guano, 

do.. 

, 1 

6 

0 

Blood manure. 

do., 

0 

8 

0 

Labour, 

do. 

0 

13 

6 



£3 

7 

6 

Produce, 3 qrs. 

do. 

4 10 

0 

Profit, 


. £1 

2 

6 


£675 15 7 
228 0 0 
77 4 2 
70 15 0 


£1051 14 9 
£18 9 0 


Statement of Crop 1S62. 

Oats for seed per acre, .£100 
Guano, do., . 1 19 0 

Labour, do., . 10 0 


£3 19 0 

Produce, 4 qrs. 6 bus. do., 7 2 6 


Profit, . . . .£336 


FIELD EXPERIMENTS ON THE ACTION OF URIC ACID AS 
A MANURE. 

By Thomas Anderson, M.D., F.R.S.E., Chemist to the Society. 

It is admitted on all hands that nitrogen can only be absorbed by 
plants when it exists in the state of ammonia or nitric acid; and 
when it is offered to them in any other form, such as in that of gela¬ 
tine, in which it exists in bones and most manures of animal origin, 
it is indispensable to its mammal action that these substances should 
undergo complete decomposition, and yield up their nitrogen in the 
form, of ammonia. If this be the case, it becomes important to deter¬ 
mine whether nitrogen possesses an equal manurial value in all forms; 
for it may be urged with some show of probability, that it must act 
better, or at least more rapidly, when it exists in a manure as ready- 
formed ammonia, than in those cases in which that compound has to be 
produced by a decomposition, which in some cases may be very slow. 
And following out this view, it may even be asked. Whether it is 
not conceivable that compounds may exist in which the nitrogen is 
so effectually locked up in the form of indecomposable compounds as 
to be entirely inaccessible to plants? So far as ordinary manurial 
substances are concerned, entire* inaccessibility unquestionably never 
occurs; for all the nitrogenous compounds existing in them are sin- 
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gularly prone to change, and sooner or later yield ammonia; but it is 
certain that in some instances decomposition is much slower than 
in others. It might, therefore, be expected that some difference 
should exist in the manurial value of nitrogen in different forms, 
but chemists have, generally gone on the assumption that in all 
those compounds in which it is usually encountered in manures, 
whether as ammonia or in any other condition, its practical value is 
the same, although it is possible that there may be some difference 
in the rapidity with which it becomes available to the plant. 

The results of field experiments, when critically examined, seem 
to confirm this view, and it has, therefore, been customary for many 
years to reckon the whole of the nitrogen in any manure as if it 
were ammonia; and I am not aware that any practical difficulty or 
error has resulted from this course. The question, however, has 
been recently again opened up by Liebig; and in discussing the 
manurial value of Peruvian guano, he has particularly insisted on the 
well-known fact that part of its nitrogen exists as ammonia, and 
part as uric acid; and contend that, as we know nothing of the 
manurial action of the latter, the nitrogen it contains should not 
be taken into account in estimating the value of that manure, but 
that it should be assumed to have no action on plants until the 
reverse is proved. As less than half the nitrogen of a Peruvian 
guano exists in the state of ammonia, and as by far the larger part 
of its manurial value is due to its nitrogen, it is manifestly a matter 
of great importance to the farmer to know whether he is justified in 
ignoring all that which exists in any other form; and the question is 
one which cannot be restricted to ammonia and uric acid, but may 
be raised with regard to any other nitrogenous compound; so that, 
should this view turn out to be well founded, it might be necessary 
to fix, by elaborate and frequently-repeated field experiments, the 
special agricultural value of nitrogen in every form in which it is 
used by the farmer—a course which would inevitably involve him in 
great difficulties and uncertainties. 

The importance of ascertaining the accuracy of this opinion is so 
great that I have been induced to undertake some experiments in 
the field for the purpose of throwing some light on the subject; and 
I owe to my friend Mr Thomson, Grange, Kilmarnock, the opportu¬ 
nity of having them carried out. Mr Thomson has not only supplied 
the land for the purpose, but has himself superintended the details, 
and much of the value of the experiments depends on the care he 
has devoted to them, and for which I take this opportunity of ex¬ 
pressing my thanks. 

The experiments, which were conducted on both turnips and 
wheat, were directed to the determination of the relative effects 
of manures otherwise identical in composition, but containing the 
whole of their nitrogen in the form either of ammonia or uric acid. 
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Peruvian guano was the starting-point of the inquiry, and a suf¬ 
ficient quantity of a genuine cargo was carefully mixed after 
the lumps had been reduced to powder, and uniformity secured by 
passing it twice through a fine sieve. A sample of this guano was 
then analysed, and found to contain:— 


Water, ........ 16.60 

Organic matter and ammoniacal salts, .... 50.01 

Phosphates, ....... 22.39 

Alkaline salts, ....... 9.54 

Sand, 1.46 


Ammonia. 

Phosphoric acid in the alkaline salts, equal to 6.85 
lime, ...... 


100.00 

18.46 

3.17 


A large quantity of this guano was carefully burnt to an ash. 
This operation was performed in the laboratory, and it proved 
very troublesome and laborious, the appliances of a laboratory not 
being well suited to what was in reality a manufacturing process. 
It was found impracticable to bum it perfectly white; but the pro¬ 
duct was carefully mixed, and the quantity of charcoal left in it 
accurately determined, so that the percentage of pure ash was thus 
known. Another portion was boiled with hydrochloric acid, for 
the purpose of obtaining uric acid. It was digested, in the first 
place, with about half its weight of the acid for some days, and the 
solution which contained the phosphates and ammonia was separated 
by straining through cloth, after which it was boiled with a fresh 
quantity of acid; and this was repeated until it was found that the 
insoluble matter contained only a minute trace of ammonia. The 
removal of the ammonia was found more troublesome than was ex¬ 
pected, and required long-continued boiling with acid. The residue 
consisted of impure uric acid, and the quantity of pure acid present 
was ascertained by determining the quantity of nitrogen it contained, 
the uric acid being calculated from the mean of two"closely corre¬ 
sponding experiments. The sulphate of ammonia used was also 
analysed, so that the exact amount of ammonia contained in it was 
accurately known. Peruvian guano, guano ash, uric acid, and sul¬ 
phate of ammonia, then formed the materials employed in these 
experiments; and the principle on which they were used was 
this: Peruvian guano formed the standard, and it was contrasted 
with a mixture of its own ash with uric acid in such proportion as 
to contain exactly the same quantity of nitrogen as the guano itself 
did, and with a similar mixture of the ash with sulphate of ammonia. 
The crops thus received in every ease exactly the same quantities of 
mineral matters and nitrogen, but the latter element existed in one 
case entirely as uric acid, in another entirely as sulphate of ammo- 






424 


FIELD EXPERIMENTS ON THE ACTION OF 


nia, and in the guano itself partly as ammonia and partly as uric 
acid From the difficulty of preparing the guano ash and uric acid 
in large quantity, it was absolutely necessary that the experiments 
should be made on a very small scale, and the size selected was ^ 
of an acre. This being a much smaller size of plot than is usually 
employed, I think it right to explain that great care was taken to 
measure the ground with accuracy ; and Mr Thomson’s experience in 
small experiments enabled him to do this with ease and precision; 
and I will only add, that all the precautions described in my paper on 
' Experimental Agriculture’ in the October Number of the f Transac¬ 
tions ’ was carefully attended to. The ground was carefully marked 
off; and in the case of the wheat each plot surrounded with galvan¬ 
ised iron wire, so that its produce was kept quite separate. 


EXPERIMENTS ON TURNIPS. 


These experiments were made on yellow turnips, which were sown 
on the 3d June, too late to obtain the most favourable results, but 
which was unavoidable in consequence of the preparation of the 
uric acid having occupied a much longer time than was antici¬ 
pated. The experiments were divided into three sections, on each 
of which a different quantity of Peruvian guano formed the standard. 


Section 1st was manured at the rate of 720 lb. Peruvian guano per acre. 
it „ 360 „ „ 

n 3d „ 240 


The first section, therefore, got twice as much manure as the 
second, and three times as much as the third, and the largest quan¬ 
tity was nearly 6| cwt. per acre, 720 lb. being selected instead of 
728, because it was easily divisible by 120. The necessary quantities 
of guano, ash, uric acid, and sulphate of ammonia, to be used in each 
section, having been carefully calculated and weighed out, they were 
mixed with a quantity of damp 
sand, so that they might be applied 
without loss. The actual arrange- A 
ment ofthe three sections was as re¬ 
presented in this diagram; but for q 
convenience of reference they are . 
placed in the following field-plan of j 

the experimental results as if they E | 
had been parallel to one another. 


Section lab. 


Section 

'2d.'”' 


Section 


ID 
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Table I.— Field-Plan of Experiments on Turnips, Showing the Position 
of the Plots, the Manure used, and the Amount of Crop Produced, 
in lb.— 

Index. 

N = No Manure. 

A = Peruvian Guano Ash. 

U ==. Do. + Uric Acid, 
g == Do. 4- Sulph. Ammonia. 

G == Peruvian Guano. 

Section 1st, Manured = 720 lb. Peruvian Guano per acre. 

Section 2d, Manured = 360 lb. do. 

Section 3d; Manured = 240 lb. do. 



Table I] 








Table II Giving the Besults of the Experiments on Turnips, arranged, and the Average Quantity produced by each Manure. 
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Table IIL—Average Results of Experiments on Turnips calculated on the Acre. 
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On examining these results, we are immediately struck by the small 
amount of the produce obtained, which, even with the large amount 
of 720 lb. of guano per acre, does not much exceed half a crop, 
although the season was on the whole very favourable to the turnip. 
Mr Thomson, however, explains that this is due to the late period at 
which the experimental plots were sown, in consequence of which 
they lost the advantage of the months of May and June, which were 
moist and peculiarly fitted for starting the crop, and encountered, 
during the early stages of their growth, the drought of July and 
August, during which they made but little progress. 

The number of plots to which no manure was applied, distri¬ 
buted through different parts of the ground, enables us to draw 
some interesting conclusions regarding the variations in the pro¬ 
ductive capacity of the soil itself. When the Nothing plots of 
Section 1st are compared, it will be seen that the produce in each 
corresponds most closely, for there is obtained— 


Bulbs. Tops. 

Plot 1, . 136.01b. . 46.51b. 

„ 6, . . 136.5 . . 47.5 

„ 11, . . 139.0 . . 49.0 


than which no closer approximation could be expected or desired. 
But it is otherwise when the Nothing plots 1, 12, and 23 are com¬ 
pared, the difference being then very marked. Mr Thomson thus 
explains the cause of this discrepancy:—“ The reason is, that the 
land on which these experiments were made is somewhat ridge¬ 
shaped, the highest part of which would be represented by a line 
drawn from 0 to D (see diagram, page 424). The soil here is shal¬ 
lower, and the crop is consequently less. The crop is larger 
between A and B than between E and F, because the slope is less 
steep on the one side than the other. All lines parallel with AB, 
CD, and EF are level from end to end, and all plots situated on the 
same line are, as the Nothing plots prove, strictly comparable. The 
f variation of soil, therefore, though it invalidates the comparison of 
one section with another, does not affect the results of each section 
by itself, the plots in which are strictly comparable.” The results, 
in fact, offer an instructive illustration of the advantages of small 
experiments; for it may be safely asserted that, had half or quarter 
acre plots been used in this case, it would have been impossible to 
trace the gradual changes in the soil with the precision which is 
here practicable. • 

Comparing, then, the results in each section with one another, 
it is to be observed that in every case the mixture of guano ash 
and sulphate of ammonia has . given the best result. After it comes 
the guano itself, and then the uric acid mixture. The conclusion, 
therefore, is favourable to the ready-formed ammonia as a source of 
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nitrogen in this case; but, as we shall immediately see, the experi¬ 
ments on wheat by no means confirm this inference, and it is 
necessary to inquire how far the particular circumstances under 
which the experiments were made may tend to affect the results. 
The unusually dry weather of July and August were necessarily 
unfavourable to the decomposition of uric acid; and it is quite 
conceivable, and indeed highly probable, that the existence of the 
ammonia ready formed in the sulphate may have given that sub¬ 
stance an advantage it would not have possessed in ordinary seasons. 
Whether this be the correct explanation of the case or not, it seems 
clear that further experiments of the same kind are required to set 
this point at rest: 

The effect of nitrogenous manures on the proportions of bulbs and 
tops is veiy curious. It appear^ in Section 1st that the tops on 
the Nothing plots are just 25 per cent of the entire produce;, and 
they are practically the same when guano-ash was used; but where 
nitrogenous substances occur in the manure, they are raised to 31 
per cent. A similar though less striking effect is observed in 
Section 2d; but it disappears in Section 3d, where the quantity of 
manure is much smaller. 


(To be continued .) 
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LIST of VETERINARY SURGEONS who have graduated at the VET- 
ERINARY COLLEGE, EDINBURGH, since its connection with the 
HIGHLAND and AGRICULTURAL SOCIETY of SCOTLAND in 1823 * 


Abbot, Charles, Manchester, 1841 

Ainslie, John Aldington, London, dead , 1835 

Aitkin, Alex. Murray, Australia, 1841 

Aitkin, David, Dunfermline, 1852 

Aitkin, John, Edinburgh, 1836 

Aitkin, John, Dalkeith, 1841 

Aitkin, Robert, Eelton, Northumberland, 1836 

Aitkin, William, Kilmarnock, 1832 

Aitkin, William, Edinburgh, 1849 

10 Aked, John, Blackburn, Lancashire, ' 1844 

Allen, David, Renfrewshire, 1839 

Allen, Thomas, Perthshire, 1839 

Allison, William, Thornley, Durham, 1840 

Amos, Alexander, Gorebridge, 1841 

Anderson, James, Leicester, 1828 

Anderson, John, Liberton, dead, 1835 

Anderson, John, Royal Artillery, 1858 

Anderson, Robert, Lanark, 1853 

Anderson, William, Glasgow, 1835 

20 Anderson, George W., Rayne, Aberdeen, 1864 

Anderson, Hugh, Army, 1863 

Armitage, George, Fence Houses, county Durham, 1852 

Arthur, Robert, Monkland Iron Works, 1842 

Asbe, Edward Evanson, Cork, 1849 

Atkinson, Frederick, Cartmel, Lancashire, 1847 

Auckland, Joseph, Elgin, 1840 

Austin, John Thomas, Huddersfield, Yorkshire, 1857 

Bain, Peter, Doune, Perthshire, 1863 

Baird, Colin Campbell, Cupar, Fife, 1852 

30 Bale, James, Otley, Yorkshire, 1860 

Balfour, Andrew, Balweary, Kirkcaldy, 1844 

Balfour, George EL, M.D., Edinburgh, ' 1843 

Balfour, John, Montrose, 1861 

Ball, Joseph, Royal Artillery, 1852 

Ball, Thomas, Manchester, dead , 1850 

Barber, Robert H., Australia, 1845 

Barclay, James, Perthshire, 1844 

Barker, Charles, Malton, Yorkshire, 1849 

Barker, John, Australia, 1838 

40 Barker, John, 7th Dragoons, 1852 


* In addition to those who have graduated, the course of lectures has been 
attended by nearly 1000 students who did not apply for the diploma. 
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Barker, William, 

Middlesbro’, Yorkshire, 

1843 

Barker, Thomas, 

Stokesley, Yorkshire, 

1864 

Barr, Robert, 

Irvine, dead, 

1826 

Barr, William, 

Stair, Ayrshire, dead , 

1840 

Barr, John, 

Irvine, Ayrshire, 

1862 

Barlow, John, 

Cheshire, dead, 

1844 

Barron, James, 

Aberdeenshire, 

1857 

Barron, George, 

Echt, Aberdeenshire, 

1856 

Barron, Neil M. 

Old Deer, Aberdeen, 

1861 

50 Barron, Edward, 

Dublin, 

1862 

Barton, Charles E., 

East India Company, 

1849 

Barton, John, 

Lancashire, 

1844 

Baxter, David, 

Perth, 

1851 

Baxter, James, 

Errol, 

1843 

Baxter, John, 

Campbelltown, 

1836 

Baxter, William, 

Dundee, 

1846 

Beattie, George, 

Langside, Aberdeenshire, 

1850 

Bell, James, 

Dupplin, Perth, 

1859 

Bell, John, 

Carlisle, 

1858 

60 Bell, Lnccock, 

Paris, 

1845 

Bell, John, 

Clonmel, Ireland, 

1861 

Berrie, William, 

Whitehouse, Aberdeen, 

1851 

Bey, William, 

Tarland, Aberdeen, 

1851 

Bird, James, 

Bervie, 

1854 

Bird, William, 

Belford, dead, 

1851 

Birdsall, Francis, 

Dozenhand, Norfolk, 

1848 

Bisset, James, 

Brechin, 

1839 

Bisset, John, 

Montrose, 

1834 

Bisset, Benjamin M., 

Brechin, 

1864 

70 Blackie, James, 

Bellshill, Lanarkshire, 

1859 

Bland, George, 

Alfreton, Derbyshire, 

1851 

Boag, William M., 

Morpeth, 

1842 

Boag, William, 

Kilharn, dead, 

1843 

Bodington, George, 

Cauton, Cardiff, 

1846 

Booth, George, 

Dundee, 

1847 

Borrowman, A., 

Kirkcaldy, dead. 

1847 

Borrowman, James, 

Little Prance, Edinburgh, 

1837 

Borthwick, John, 

Kirkliston, 

1844 

Borthwick, James, 

Australia, 

1850 

80 Bowie, Andrew, 

Hawick, 

1827 

Bowie, James, 

do., 

1851 

Bowman, John, 

Elvington, Yorkshire, 

1852 

Bowman, Thomas, 

Fridaythorpe, do., 

1845 

Boyce, John BL, 

Adlingfleet, Goole, 

1862 

Brackenridge, Alex., 

Holytown, Lanark, 

1861 

Bradshaw, Charles, 

Mauritius, 

1856 

Braime, George, 

Methley, Yorkshire, 

1858 
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Breakell, James, Preston, . 1854 

Bremner, George, Monikie, Forfarshire, 1860 

90 Brenning, Eichard, ■ Waterloo, Liverpool, 1842 

Brett, Alfred, Edinburgh, 1862 

Bridge, Eoger, Buiy, 1850 

- Briggs, John, Coventry, 1841 

Brockhurst, Lewis, Hastings, 1838 

Brockie, James, Marnoch, 1852 

Brodie, John, Drnxse, 1829 

Brooks, William Mason, Breedon, Leicestershire, 1856 

Brosnan, John, Tralee, Ireland, 1860 

Brotherton, Eichard, Australia, 1843 

100 Brown, James, North Berwick, dead , 1844 

Brown, Andrew John, South Hindley, Yorkshire, 1856 

Brown, John, West Calder, 1859 

Brownlee, David, Coatbridge, Lanarkshire, 1844 

Bryce, John, Stirling, 1836 

Bryden, James, Liverpool, ^ 1857 

Buchanan, Duncan, Kenmore, Perthshire, 1854 

Burbage, John H., Calcutta, 1860 

Burnett, Eobert, Glasgow, 1864 

Butler, Walter S., Dalkeith, dead, 1836 

110 Byrne, Luke, 4th Dragoon Guards, 1842 

Byrne, John H., Naples, Italy, 1863 

Cade, Thomas, Bristol, 1849 

Cairncross, Peter, Alyth, Forfarshire, 1855 

Cairns, James, Farnell, Forfarshire, 1858 

Caldwell, Alexander, India, dead , 1846 

Callender, Joseph, Falkirk, 1864 

Campbell, John, 7th Madras Light Dragoons 1842 

Campbell, Peter, Waltrie, Fife, 1843 

Campbell, Thomas, Yonderton, Ayrshire, 1854 

120 Campbell, Thomas, Kirkcudbrightshire, 1859 

Capes, William, Bridport, dead , 1852 

Carlisle, Edward, Carlisle, 1852 

Carlisle, William, Wigton, 1847 

Carmichael, Alexander, Eipon, 1840 

Garrick, William, CoparFife, dead, 1824 

Cassie, John, New Machar, Aberdeenshire, 1861 

Challinor, Alfred, Pendlebury, Manchester, 1864 

Chalwin, E. G., India, dead , 1848 

Chalwin, Thomas, Sussex, 1853 

130 Chambers, Evander, Half-pay 1st Dragoons, 1850 

Chambers, George, Tarves, Aberdeen, 1834 

Chambers, Eobert, Liverpool,- 1857 

Chambers, William, do., dead, 1854 

Charles, J. W., Accrington, 1840 
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Oheetham, J. P., Keswick, dead , 1828 

Cherry, Alfred H., Clapham, dead , 1844 

Chisholm, Alexander, Blaeksheils, 1861 

Clarke, James, Musselburgh, 1855 

Clarke, John, Auchinbowie, Stirling, 1832 

140 Clark, William B., Cambridge, 1844 

Clelland, George, Bose well, dead, 1834 

Clelland, James, Coldstream, 1831 

Coates, Thomas, Barden Mill, Northumberland, 1860 

Cockburn, John, Haddington, 1838 

Coleman, Edward, London, 1856 

Collins, Francis F., 16th Lancers, 1847 

Collins, James, 6th Inniskilling Dragoons, 1852 

Connacher, George, Perth, 1857 

Connachie, James, West Struther, Berwickshire, 1860 

150 Connachie, William, Selkirk, 1858 

Constant, Stephen, 5th Dragoon Guards, 1846 

Cooper, Job, Market Weighton, Yorkshire, 1855 

Copeland, Henry, Garstang, Lincolnshire, 1853 

Copeland, Laurence, ShifFnal, Salop, 1855 

Corbett, John, Simonburn, near Hexham, 1826 

Oorcar, Chambre, East India Company, 1854 

Coupland, William, Little Sutton, Cheshire, 1863 

Crighton, James, Cupar-Fife, dead, ■ 1834 

Crombie, James, Dunfermline, 1846 

160 Cross, George, . LTrie, Aberdeenshire, 1834 

Corsland, George, Victoria, 1850 

Cuming, M. A., St John's, Newfoundland, dead , 1846 

Cunningham, Andrew, Slateford, dead, 1849 

Cunningham, Cornelius, Slateford, 1859 

Cunningham, William, Kilmarnock, 1827 

Currie, John, Bowland, Galashiels, 1838 

Currie, Kobert G., Aberdour, dead, 1860 

Dale, Arthur D., Cadishead, Lancashire, 1864 

* ( Lecturer on Chemistry and } 

Dalzell, Allan, M.D., < Materia Medica, Edin- >1857 

( burgh Veter. College, } 

170 Danby, Frederick Holtby, Yorkshire, 1864 

Darling, F. B., late Australia, 1848 

Dawson, Jacob, Kettering, Northampton, 1860 

Dawson, John, ' Strathdon, 1843 

Day, Frederick J., York, . 1850 

Deuchars, Bobert, Cruden, Aberdeen, 1849 

Dewar, William, Midmar, 1839 

Diack, George, Old Meldrum, Aberdeenshire, 1857 

Dickie, James, Auchencruve, Ayrshire, 1859 

Dickie, Robert, Ayr, 1861 
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180 Dickson, John, Dumfries, 1864 

Dickson, Thomas, Dumfries, dead, 1840 

Dixon, William, Manchester, 1856 

Dixon, James C., Peebles, 1862 

Dobie, William, Pierseton, Ayrshire, 1857 

Dobson, John, March, Cambridgeshire, 1847 

Dobson, Robert, Seton, Haddington, dead, 1842 

Dodds, Robert, Kirkcaldy, dead, 1825 

Dodds, Robert S., Alnwick, 1857 

Doig, John, Wigtown, 1850 

190 Dollar, John, Paris, 1855 

Dollar, Thomas A., New Bond Street, London, 1851 

Donaldson, John, Paisley, 1835 

Donaldson, James, Paisley, 1861 

Donaldson, John, Paisley, 1862 

Douglas, George, Woolsthorpe, dead, 1843 

Douglas, John, New Cumnock, Ayr, 1857 

Dow, John, Bimam, Dunkeld, 1860 

Drynan, Thomas, Ballantrae, Aberdeen, 1849 

Drysdale, James, New York, 1833 

200 DudMd, James, Rose, Gloucester, 1854 

Dudgeon, David, Tynningham, 1849 

Duff, Archibald, Edradour, Perth, 1832 

" Dun, Finlay, Shipston-on-Stour 1849 

Dun, Robert, Edinburgh, dead, 1854 

Duncan, Alexander, Methlic, Aberdeen, 1851 

Duncan, Archibald, Colinsburgh, Fife, 1834 

Dundas, George, Wick, dead, 1858 

Dunlop, Alexander, Airdrie, dead, 1837 

Dunlop, John, Dreghom, 1859 

210 Dunlop, Andrew, New Zealand, 1862 

Duns, W. E., . Dunse, 1863 

Dycer, Edward, Dublin, dead, 1838 

Dycer, William, Dublin, dead, 1841 

Eaglonson, John, Stranraer, Wigtown, dead, 1844 

Eastcott, William, Broadwood, Devonshire, 1863 

Edmonston, Andrew, Aberargie, Perth, 1835 

Edwards, John, Abergele, Wales, 1858 

Elam, William, Huddersfield, 1846 

Ellison, Alexander, Tain, Ross-shire, 1847 

220 Erskine, Robert, Grantown, Inverness, 1863 

Evans, William, Co. Cork, 1863 

Ewan, David, Barry, Forfarshire, 1851 

Faichney, John, Douglas, Isle of Man, 1853 

Fairley, John, Glamis, Forfarshire, 1857 ' 

Falconer, Daniel, Loanhead, 1848 

Falconer, John, do., dead, 1835 
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Farquhar, William, 

Ayrshire, 

1848 

Farrell, Hiram, 

E.I.C., Bombay, 

1858 

Farrell, James, 

Dublin, 

1851 

230 Fawcett, Benjamin, 

Ponteland, 

1855 

Ferguson, George, 

Craighead, Perthshire, 

1829 

Ferguson, James, 

Cuba, 

1839 

Ferguson, Patrick, 

Peebles, 

1833 

Fergusson, John H., 

Ayr, 

1862 

Ferris, John, 

Devonshire, 

1856 

Field, William Allan, 

London, 

1857 

Fields, William, 

Beverley, Yorkshire, 
Oarstairs, Lanarkshire, 

1862 

Findlater, Richard, 

1844 

Fingzies, James, 

Kinross, 

1860 

240 Fisher, John, 

Whitehaven, 

1852 

Fitzwigram, lieut.-Col. F., 15th Hussars, 

1854 

Fleming, George, 

, 3d Hussars, 

1855 

Fleming, William, 

Oldham, 

1861 

Fogan, James, 

Northumberland, dead , 

1859 

Forbes, Charles, 

Aberdeenshire, 

1841 

. Forrest, Samuel, 

Carluke, Lanarkshire, 

1842 

Forsyth,-Robert, 

Portobello, 

1837 

Fraser, Alexander, 

Mamoch, Banff, 

1856 

Fraser, Charles, 

Limerick, 

1841 

250 Frater, William, 

America, 

1830 

Frater, William, 

Hawksland, Lanarkshire, 

1864 

Friend, William, 

Walsall, 

1848 

Fry, Thomas, 

Virginstone, Devonshire, 

1854 

Fulton, David, 

Mullingar, Ireland, 

1859 

Fulton, John, 

Ayr, dead, 

1830 

Fulton, Gilbert, 

Liverpool, 

1836 

Ganley, Andrew, 

Dublin, 

1860 

Gardiner, James, 

Alexandria by Dumbarton, 

1830 

Gardner, B. R. C., 

Staff Yeter. Surgeon, Army, 

1843 

260 Gardner, Charles, 

Toronto, 

1844 

Gavin, William, 

India, 

1845 

. Gill, David 

Aberdeenshire, 

1858 

Gillespie, John, 

Lockerbie, 

1856 

Gillespie, Alexander, 

Wooler, 

1861 

Gilmour, John, 
Gladwin, Edward, 

Clonmel, Ireland, 

1850 

.Manchester, 

1854 

Glass, John W. 

Coldston, Aberdeen, 

1843 

Gleig, William, 

f Hatton of Fotheringham, * 
\ Forfarshire, 

j-1850 

270 Glennie, Matthew, 

Coupar-Angus, 

1843 

Gofton, John, 

Rothbury, Northumberland, 

1862 

Glover, Robert H., 

Dumfries, dead, • 

1841 

Gordon, William, 

Kirkmichael, 

1860 
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Goudie, John, Hinckley, Leicestershire, 1846 

Gould, William, Whitchurch, Shropshire, 1864 

Gow, Alexander, Blair-Athole, 1857 

Graham, Young R:, Birmingham, 1847 

Grainger, James, Rosewell, Edinburgh, 1844 

Grant, Norman, Dalrey, Forres, 1850 

Grant, Robert, Craigbegg, Inverness-shire, 1857 

280 Gray, Alexander, Edinburgh, 1836 

Gray, Edward Simpson, 8th Hussars, 1839 

Gray, Thomas, India, dead, 1846 

Gray, John, Craigie Bum, Lanarkshire, 1860 

Gray, Charles, Wishaw, 1861 

Grierson, William, Kirkcudbright, 1844 

Grieve, James, Crossgate, dead, 1829 

Guthrie, David, Forfar, 1858 

Haggard, Edward, America, 1839 

Halfey, Joseph, Southport, Lancashire, 1858 

290 Halket, Alexander, America, 1840 

TTall, Charles, Staffordshire, 1854 

Hall, R. W., Oxford, dead, 1845 

Hall, William, 6th Dragoon Guards, 1861 

Hall, Robert, Stockton-on-Tees, Durham, 1864 

Hallen, J. H. B., E.LC., India, 1848 

. Hamilton, Alexander, New Zealand, 1861 

Hamilton, John H., Kandy, Ceylon, 1862 

Hammond, William, Witton-le-Wear, _ 1845 

Hardy, Adam, Roxburgh, America, 1844 

300 Hardy, William, Durham, 1861 

Harrison, George, Croft, Leicester, 1842 

Harrison, John, Brough, Westmoreland, 1857 

Harrison, Nicolas, Swansea, Wales, 1863 

Haslam, James N., Manchester, 1859 

Haunsell, William, ‘ Staithes, Whitby, 1839 

Hampton, Peter, Arbroath, 1851 

Hay, G. W., Boswell’s Green, 1837 

Hay, John, Lauder, Berwickshire, dead, 1848 

Hay, Thomas, Kirkmichael, Banff, 1850 

310 Haycock, William, Manchester, 1842 

Healey, Michael F., Army, 1861 

Heard, William, Launceston, Cornwall, 1850 

Heard, Edward H., Carrick-on-Suir,. 1864 

Hdy, F. A., Carriekmacross, Ireland, dead, 1849 

Henderson, Alexander, Aberdeenshire, 1857 

Henderson, William, Roxburghshire, dead, 1841, 

Hepburn, John, Laurencekirk, J842 

Hepburn, John, Milnathort, 1850 

Hepburn, William, . Laurencekirk, 1839 
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320 Hepburn, William, Kinross-shire, 1857 

Hepbnm, Michael, Blair-Adam, 1863 

Herd, John, Appleby, Westmoreland, 1845 

Herriott, Arthur, Polmont, Stirlingshire, 1831 

Hick, William, Fulford, York, 1851 

Hill, E. B., Forfarshire, 3 848 

Hill, William Wyatt, Coderhead, Lancashire, 1856 

Hill, William F. H., Cheshire, 1857 

Hill, H., Cadis Head, Lancashire, 1863 

Hodgson, Septimus, Cumberland, 1854 

330 Hogarth, George, Berwick-upon-Tweed, 1842 

Homer, Francis, Bingley, Yorkshire, 1863 

Horsburgh, David, Dalkeith, dead, 1851 

Horsburgh, James, Dalkeith, 1835 

Houston, George, Midlothian, 1844 

Howatt, Bryce, Londonderry, Ireland, 1858 

Howatt, John, Pollockshaws, 1848 

Howie, James, New Deer, 1847 

Hulme, Peter Leicester, Manchester, 1850 

Hume, James, America, 1853 

340 Hunter, James, Confunderland, Aberdeenshire, 1862 

Hurst, Henry, Liverpool, dead , 1842 

Hurst, James, do. 1851 

Hutchinson, Hope, Scone, dead , 1827 

Hutchinson, John, South Shields, 1855 

Illensworth, Thomas, High Hesket, 1854 

Irvine, John, fJastle-Douglas, 1840 * 

Jack, William, Montrose, 1858 

Jack, John, Inverkeillor, 1864 

Jackson, Thomas, Portadown, Armagh, 1861 

350 Jaffrey, Thomas, Forres, 1852 

Jebson, James, Bishop Wilton, Yorkshire, 1854 

Johnson, James, Cruden, Aberdeenshire, 1832 

Johnson, James, Millerhill, Edinburghshire, 1844 

Johnson, William, Roslin, 1836 

Jones, Owen, Anglesea, 1853 

Jones, Hugh, Paygrove, Caernarvonshire, 1864 

Kay, James, Forfar, 1834 

Kay, James, Forgandenny, Perthshire, 1846 

Kay, John, Pontefract, Yorkshire, 3843 

360 Kelly, Alexander, Edinburgh, 1862 

Keith, Alexander, Old Deer, Aberdeen, 1853 

Keith, William, New York, 1858 

Kennedy, Thomas, Wrexham, 1847 

Ker, James, Peebles, 1862 

Kerr, William, Beith, Ayrshire, 3861 

Keyes, H. O'Sullivan, Limerick, Ireland, 1856 
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King, James, 

Belfast, 

1843 

Kirk, Benjamin B., 

United States Army, 

1863 

Kirkby, James, 

Sibsey, Lincolnshire, 

1856 

370 Kirkham, James, 

Liverpool, dead, 

1841 

Kirkham, George, 

West Derby, 

1843 

Kirkpatrick, John, 

Dunseore, Dumfriesshire, 

1831 

Knight, James, 

Renfrewshire, dead, 

1839 

Knight, Bobert, 

Allo^ 

1851 

Knox, George, 

Haddington, 

1846 

Laidlaw, Bobert, 

Montreal, America, 

1840 

Laing, 'William, 

Banchory, 

1826 

Laing, Bobert, 

Carron, 

1861 

Lamb, William, 

Indian Army, 

1850 

380 Lambert, James, 

Royal Artillery, 

1855 

Lambert, Thomas, 

Manchester, 

1859 

Lambert, Septimus, 

Manchester, 

1861 

Lang, Bobert, 

Bridge of Weir, Renfrew, 

1858 

Langdon, John, 

Launceston, 

1854 

Lander, Charles, 

Dumfries, 

1830 

Law, James, 

Edinburgh, 

1857 

Lawson, Alexander, 

Bolton, Lancashire, 

1842 

Lawson, John, 

Manchester, 

1837 

Lawson, John, 

High Street, Eorres, 

1851 

390 Lawson, William C., 

Bolton, 

1864 

Lawson, John, jun., 

Manchester, 

1862 

Lawton, Peter, 

Alderley, Cheshire, 

1862 

Learmonth, Thomas, 

Edinburgh, dead, 

1837 

Leather, Joseph, 

Douglas, Isle of Man, 

1862 

Lee, John Henry, 

Chesterfield, 

1857 

Lees, Bobert, 

Tarbolton, Ayrshire, 

1862 

Lath, William, 

Alford, Aberdeen, 

1834 

Lewis, Walter, 

Crewe, Cheshire, 

1856 

. - -. Lews, George, 

Monmouth, 

1861 

400 Lewis, John E, 

Hartlebury, Worcester, 

1862 

IidcQe, John, 

Broekholes, Berwickshire, 

1833 

Linton, George, 

Bishop Auckland, 

1855 

little, Thomas, 

Swinefleet, Yorkshire, 

1862 

Little, John, 

Agasterton, Cumberland, 

1863, 

Littler, Bobert, 

Clawson, Leicestershire, 

1850 

Livingston, James, 

Strathtay, 

1827 

Loader, Thomas, 

Basingstoke, Hampshire, 

1843 

Lockhart, William, 

He w York, 

1849 

Lockwood, G. W., 

York, 

1840 

410 Lockwood, Noel, 

Hull, Yorkshire, 

1847 

Lord, Bichard, 

Halifax, Yorkshire, 

3857 

Lord, William C., 

5th Lancers, 

1842 

Lothian, William, 

Thirlstane, Berwickshire, 

..1844 
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Lowe, Charles, Eedgorton, Perthshire, 1851 

Low, John, Pittendennie, Perth, 1842 

Low, John, Marehburn, Kincardine, 1842 

Lyon, John, Prescott, Lancashire, J 845 

Lyon, William, Forfar, 1833 

MArthnr, Alexander, Largs, Ayrshire, 1863 

420 M'Caa, John, Ayrshire, dead, 1844 

M'CaJl, James, Glasgow, 1857 

M'Court, John, Belfast, 1859 

McCulloch, Allan, Glasgow, 1862 

M'Donald, James G. America 1844 

MT)ougal, Alexander, Old Kilpatrick, 1864 

M'Dougall, James, West Kilpatrick, 1838 

MDongaJl, John, Cardross, 1860 

M‘Eachran, Duncan M,, Canada West, 1861 

M'Farlane, Andrew, Trinity Gask, Perthshire, 1848 

430 M'Gregor, Andrew, Crieff, 1838 

M'Gillivray, James, Kayne, byInsch, Aberdeenshire, 1845 

M‘Gavin, James, Johnstone, 1848 

M'Gill, John F., Ayrshire, 1849 

M'Gregor, John, Tain, Sutherland, 1850 

MTntosh, Eobert, Falkirk, # 1855 

MTntosh, Eobert, M.D., Australia, * 1839 

MTntosh, W., M.E.C.S.E., do. 1839 

MTntosh, Andrew J., Dumfries, 1862 

MTLerrow, Hugh, Lesmahagow, 1828 

440 M'Lachlan, David, Paisley, 1864 

M‘Lae, William, Dalmuir, 1852 

M'Laren, John, Newport, Yorkshire, 1863 

M f Lean, John, Aberfeldie, dead , 1826 

M‘Lean, John, Edinburgh, 1837 

M'Lean, John, Eenfrew, dead, 1837 

M'Lean, John, Springburn, Glasgow, dead , 1856 

M'Lean, Lachlan, Dunfermline, 1854. 

M'Lean, Daniel, Eoyal Artillery, 1861 

M'Kirdy, John, Kingarth, Bute, 1834 

450 McMillan, Hugh, Aberfeldy, 1861 

M'Naughton, John, Langholm, 1836 

MTTanghton, Edward, Melbourne, 1846 

M*Eobie, Eobert, Glasgow, dead, 1842 

M'Vean, Eobert, Stirling, dead, 1828 

- Maginn, Charles James, Ireland, dead, 1847 

Malcolm, John, Enniscorthy, Ireland, 1863 

•Mamo, William, Kennethmcrant, Aberdeenshire, 1857 

Marshall, Matthew J., East India Company, 1853 

Marshall, Thomas, Glasgow, 1851 

460 Marshall, William, Yorkshire, dead, 1844 
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Martin, Edward, 

Camoyle, Forfar, 

1850 

Martin, Henry, 

Scone, 

1860 

Martin, John, 

Limerick, 

1842 

Martin, James, 

Navan, Co. Meath, 

1864 

Mason, John, 

Kincardine, 

1844 

Mason, Boberfc, 

North Berwick, 

1835 

Mather, Thomas, 

Edinburgh, dead, 

1840 

Maxwell, James, 

Dalswinton, Dumfries, 

1835 

Mayer, William, 

Penrith, dead, 

1846 

470 Mechie, Peter, 

Wishaw, 

1852 

Mechie, William, 

Berwickshire, dead, 

1841 

Mellis, Thomas, 

Inverury, Aberdeenshire, 

1862 

Mennie, George, 

Skene, Aberdeenshire, 

1857 

Merry, Charles, 

Cumnock, Ayrshire, 

1863 

Michie, Thomas, 

Australia, 

1855 

Midgley, John, 

Birkenhead, 

1860 

Mills, John, 

18th Light Dragoons, 

1858 

Millar, George, 

Bradninch, Devon, 

1845 

Millar, William, 

Methven, Perthshire, 

1853 

480 Milligan, John, 

Lockerbie, 

1864 

Miscamble, John, 

Melbourne, Australia, 

1845 

Mitchell, Andrew, 

Barr, Ayrshire, 

1850 

Mitchell, Graham, 

linlithgowshire, 

1854 

Mitchell, Bobert, 

Glasgow, 

1859 

Mitchell, William, 

Bathgate, Linlithgowshire, 

1849 

Moflat, George D., 

Edinburgh, 

1844 

Moir, Charles, 

Wales, 

1851 

Moir, John, 

Banchory, 

1855 

Moir, Peter, 

Army, 

1861 

490 Monkman, Mark, 

Leeds, dead , 

1841 

Montgomery, Edward, 

Dublin, 

1858 

Moore, James, 

London, 

1837 

Moorehonse, James W., 

New Zealand, 

1853 

Morgan, George, 

Liverpool, 

1856 

Morris, John, 

Aberdeen, 

1857 

Morris, WiHiam, 

Aberdeen, 

1864 

Morrison, Alexander, 

Towle, Aberdeenshire, 

1862 

Morton, George, 

Edinburgh, dead, 

1840 

Mnnn, John, 

Ochiltree, Ayr, 

1852 

500 Murphy, John B., 

Drogheda, Louth, 

1846 

Murphy, M. B. J., 

Dublin, 

1848 

Murphy, James, 

Armagh, 

1862 

Murray, John, 

Dunse, dead, 

1830 

Murray, David, 

Methven, 

1838 

.Murray, Peter, 

Tulla, Clare, 

1844 

: Murray, Thomas; 

do* 

1846 

Murray, William C., 

Portobello, - 

1944 
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Muter, William, Cape of Good Hope, 1849 

Newton, Peter, America, 1842 

510 Nicholson, Robert, Womersley, Yorkshire, 1844 

Nimmo, Alexander, Linlithgow, 1827 

Nimmo, Andrew, do. 1850 

Nuttai, Edmund, Bury, Lancashire, 186S 

Ogston, Robert.. { Aberdeen '} 1858 

Olden, George, Cork, 3845 

Olden, Robert, senior, do. dead , 1839 

Olden, .Robert, junior, do. 1839 

Oliver, George, Army, 1863 

Ord, Robert, Roxburgh, dead 7 1846 

52<| Onniston, William, Mexico, 1837 

Osborne, Joseph, Spondon, Derbyshire, 1845 

Owles, iu J., Staff Veter, Surgeon, Army, 1848 

Paley, David, 11th Hussars, 1859 

Pallm, William, Carlow, Ireland, 1863 

Parks, Henry, Liverpool, 1852 

Paterson, Robert B., Dumfries, 1840 

Paton, William, Inchinnan, 1838 

Paton, Thomas, Cape Mounted Rifles, 1855 

Patterson, Charles, Hull, 1853 

530 Pears, Joseph, Penrith, 1860 

Pears, Henry, Walton, Cumberland, 1858 

Peebles, James, Lochee, Forfarshire, 1860 

Peech, John D., Wentworth, Yorkshire, 1851 

Percivai, George, Over Whitley, Cheshire, 1863 

Peme, James, Old Deer, 1828 

Pettigrew, Robert, Carluke, . 1847 

Phillipson, Thomas, Stamfordham, 1836 

Pitt, John Edward, Birmingham, 1857 

Poett, Augustus J. J., East India Company, 1843 

540 Poett, John Luke, Curragh, 1860 

Pollock, Thomas, Edinburgh, 1842 

Pollock, David, Bellshili, Lanark, 1862 

Pope, Adam, Tarves, Aberdeen, dead, 1833 

Potts, Leonard, Penrith, 1859 

Potts, Robert, Australia, 1837 

Pottie, Alexander, Renfrew, 1860 

Pottie, Michael, Strathmeigle, dead, 1829 

Pottie, John, Australia, 1858 

Pratt, Thomas, Masham, Yorkshire, 1858 

550 Prentice, Robert, Bathgate, 1852 

' Preston, James, Mallow, Ireland, 1860 

Pritchard, Thomas, Madras, 1851 

Proctor, Thomas, Liverpool, 1843 
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Proudfoot, George, Eastgate, 1855 

Pugh, Charles G., Haverford West, dead, 1842 

Pnrdie, John, Weston, Lanarkshire, 18S3 

Purves, George, Stirling, dead , 1834 

Quick, John Couch, St Ives, dead, 1841 

Ramsay, Henry, Lumphanan, Aberdeenshire, 1861 

560 Rawes, William, Shap, Westmoreland, 1859 

Eeed, Thomas, Shotley Bridge 1860 

Reid, Andrew, Cluny, Fifeshire, 1859 

Reid, Alexander, Towie, Aberdeenshire, 1857 

Eeid, Charles, Strathardle, Perth, dead, 1830 

Eeid, Patrick, Easter-Middleton, 1844 

Eeid, Peter, Stirlingshire, 1844 

} lS <» 

Eeilley, Owen, Oristown, Ireland, 1860 

Eennie, George, Elgin, dead,, * 1836 

570 Eeynolds, Bernard, Dublin, dead, 1851 

Rhodes, John H., Manchester, - 1864 

Eichmond, Eobert, Poppleton, Yorkshire, 1855 

Eiddell, Joseph, Abergeldie, 1827 

Eiddell, William, Garioch, Aberdeen, dead , 1833 

Eitchie, Andrew, Laurencekirk, 1847 

Eitchie, James, Perthshire, 1838 

Eitchie, Thomas, Scotland Well, Kinross, 1830 

Eobb, Andrew, Parkhead, Glasgow, 1861 

Boberts, Robert, Merioneth,. 1854 

580 Roberts, Thomas, Lodge, Chirke, Salop, 1862 

Robertson, Alexander, Stonehaven, Kincardine, 1836 

Robertson, Alexander, do. do. 1844 

Robertson, Daniel, Strathey, Perthshire, 1832 

Robertson, James, Half-pay, Army, 1838 

Robertson, John, Perthshire, 1844 

Robertson, William, Kelso, 1852 

Robertson, Adam C., Airdrie, 1862 

Robinson, Alexander, Greenock, 1849 

Robinson, James, Renfrewshire, 1846 

590 Robson, Joseph, Penrith, 1856 

Romanes, Charles S'., St Petersburgh, 1807 

Ross, Adam, Inverness-shire, 1833 

Ross, Andrew Galbraith, Scots Greys, 1860 

Rowe, H. S., Leeds, 1849 

Rowlands, David, Oswestress, Denbighshire, 1864 

Roy, William, Crieff, . 1842 

, Eumney, Oswald J., Cumberland, # 1857 

Rutherford, Richard, Calcutta, 1860 

Sandeman, James, Gortachy, Forfar, 3834 

600 Savage, Charles John, Manchester, 1853 
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Scott, George, 

Norham, 

1859 

Scott, Luke, 

Tweedmouth, 

1831 

Scott, Strettel, 

Dublin, 

1859 

Scott, George, 

Earlston, Berwickshire,, 

1861 

Scott, Robert, 

Warwick, Roxburgh, 

1862 

Scholefield, John, 

Pontefract, 

1857 

Scriven, George, 

Wetherby, dead, 

1844 

Scriven, William, 

Aberford, 

1836 

Seaman, Isaac, 

Saffron Walden,. 

1845 

610 Seeker, Charles, 

Knaresborough, 

1844 

Seeker, Thomas, 

Ripon, 

1849 

Sermon, George, 

Manchester, 

1862 

Seton, Henry, 

Edinburgh, 

1835 

Sharpe, James, 

Hamilton, 

1850 

Shea, Thomas, 

Dublin, 

1859 

Shearer, Andrew, 

Kirkcudbright, dead. 

1839 

Shenton, Richard, 

Derbyshire, . 

1855 

. Shenton, Thomas, 

Bakewell, 

1850 

Shepherd, Richard, 

Pickering, dead. 

1856 

620 Sheriff, John, 

Calcutta, 

1854 

Shields, William, 

Arbirlot, Forfar, dead > 

1830 

Shortt, John, M.D., 

Madras, East Indies, 

1860 

Simmonds, Benjamin, 

London, 

1856 

Siddell, Thomas, 

Shotley, 

1844 

Simpson, Andrew, 

Fettercairn, 

1860 

Simpson, Cuthbert, 

Manchester, 

1837 

Simpson, George, 

Liverpool, 

1842 

Simpson, John, 

do. 

1846 

Simpson, Thomas, 

Ellon, Aberdeenshire, 

1864 

630 Sinclair, John, 

Auchterarder, 

1834 

Skea, Joseph, 

Aberdeen, 

1843 

Slater, James, 

Kirkham, Lancashire, 

1853 

Smeaton, Alexander, 

Crichton, 

1834 

Smith, Alexander, 

Appletreehall, Roxburgh, 

1842 

Smith, Anthony, 

Australia, 

1834 

Smith, Benjamin, 

Ulverston, 

I860 

Smith, David, 

Fettercairn, 

3828 

Smith, Gilbert, 

Closebum, Dumfries, 

1836 

Smith, Godfrey, 

Darfcon, near Barnsley, 

1860 

640 Smith, James, 

Inverury, dead, 

3829 

Smith, James, 

Auchterarder, 

1852 

Smith, Walter, 

Eglinton, dead. 

1827 

Smith, William, 

Redstone, Perthshire, 

1841 

Smith, William, 

Tranent, 

1852 

Smith, William, 

Ceylon, * 

1854 

Smith, Benjamin, 

Darton, Yorkshire, 

1863 

Smith, John, 

Birkenhead, 

1864 


TRANS.—JANUARY 1865. 2K 
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Smith, Andrew, 

Snowball, George, 

650 Snowball, Matthew, 
Sorely, Bobert, 

Sonlsby, James Collier, 
Spenser, John, 

Spronll, James, 

Spraell, William, 

St Clair, John Pattison, 
Steel, John, 

Steele, John, 

Stewart,' George, 

660 Stewart, George, 
Stewart, John, 

Stewart, John, 

Stewart, Thomas, 
Stewart, William, 
Stewart, George, 
Stirling, William, 
Stokoe, Thomas, 

Stone, Harry, 

Storar, James, 

670 Storie, Frauds, 

Stowe, William H., 


’ Lecturer on Veterinary 
Science, Toronto, Canada, 
Huntly, 
do. 

Cromar, Aberdeenshire, 
Hartlepool, 

Bakewell, Derby, 

Milngavie, Glasgow, 

Paisley, 

Lancaster, 

Biggar, Lanarkshire, 
Australia, 

Banffshire, Bothiemay, 
Perth, 
do. 

Australia, 

Broughty Ferry, 
Aberdeenshire, 

Penrith, 

Ireland, dead , 

Hay, Brecon, 

Doningfeon, Leicestershire, 
The Palace, Dubford, Banff, 
East Linton, 

Warwick, 


} 


1861 

1851 

1853 

1846 

1857 
1843 
1840 
1862 
1835 
1831 
1862 
1846 

1858 
1827 
1860 
1850 
1824 
1861 
1843 
1864 
1864 
1848 
1827 
1857 


Strafc, Peter, Pord Bridge, Northumberland, 1835 


Swarbreek, Thomas, Preston, Lancashire, dead, 1841 

Tait, George, Meigle, 1824 

Tait, George, jun., do. 1848 

Tait, James, Perthshire, 1857 

Tait, John, Tweedmouth, 1835 

Tait, John, KirkintuHoch, 1848 

680 Tait, Joseph, Portsoy, 1861 

Tallontire, John, Skelton, Cumberland, 1868 

Taylor, Alexander, Brechin, 1842 

Taylor, Peter, Manchester, 1844 

Taylor, Thomas, do. 1859 

Taylor, Walter, • Cheshire, 1857 

Taylor, William, Australia!, dead, 1856 

Taylor, William, Wetherby, Yorkshire, 1859 

Taylor, James, Co. Down, Ireland, 1863 

Tennant, Charles, Maybole, 1844 

690 Tennant* J. B, do., dead, 1840 

Tony, William, Wells, Norfolk, dead, 1843 

Teviotdale, John, Elgin, : 1839 

Thomson, David, Trinidad, 1859 
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Thomson, George, Horncastle, Lincolnshire, 1853 

Thomson, Henry, Rosyth, dead, 1833 

Thomson, Henry, Aspatria, Cumberland, 1860 

Thomson, John, Kingswood, Perth, 1833 

Thomson, John, Glammis, Forfar, 1841 

Thomson, John, Bridge of Ardrock, 1843 

700 Thomson, Robert, Auchterarder, dead , 1828 

Thomson, Samuel, Corehouse, 1850 

Thomson, Thomas, Redstone, Perthshire, 1832 

Thomson, Thomas, Sunderland, 1840 

Thomson, Thomas, Strathaven, Lanark, 1853 

Thomson, William, . Dunbar, dead, 1849 

Tindal, James, Glasgow, dead, 1834 

Towers, J. T., 13th light Dragoons, dead, 1850 

Tudhope, David, Lesmahagow, Lanarkshire, 1844 

Turnbull, Archibald, East India Co., Bengal, 1846 

710 Turnbull, Thomas, Hawick, dead, 1831 

Turnbull, John, Rhynie, Aberdeenshire, 1862 

Turner, James, Montreal, Canada, 1833 

Turner, John, Warrington, 1847 

Tuthill, John, Tralee, 1852 

Unsworth, John Bell, Manchester, 1856 

Yasey, Nicholas, Durham, 1856 

Waddell, Alexander, Perth, dead, 1835 

Wagstaff, Samuel, Leadenham, Lincoln, 1862 

Wainwright, Thomas, Sherburne, Yorkshire, 1861 

720 Waldie, Edward, Jedburgh, 1840 

Walker, Robert, Kirkintulloch, 1848 

Walker, Thomas, Rotbley, Leicestershire, 1844 

Walker, William, Dundonald, Ayrshire, 1829 

Walker, William, Dairy, Ayrshire, dead, 1845 

Walker, Peter, Luss, Dumbarton, 1861 

Warfolk, Thomas, Wishaw, 1852 

Waters, George, Buntingford, Herts, 1845 

Watt, Alexander, Edinburgh, 1837 

* Watt, James, Edinburgh, dead, 1826 

730 Waugh, William, Stirling, 1846 

Webster, John, Fourden, Kincardineshire, 1862 

Welsh, CL, Whaley Bridge, Derby, 1863 

West, Richard, Thetford, Norfolk, 1862 

Wheeler, William C., Cairo, Egypt, 1862 

White, James, Aberdeenshire, 1836 

White, James, Paxton, Berwickshire, 1835 

White, John, Waltham, IAncolnshire, 1846 

White, Thomas, Corwen, Wales, 1861 

Whittle, William, Manchester, 18t48 

740 Whyte, William, Girvan, Ayrshire, 1844 
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Whyttock, Alexander, Perthshire, 1843 

Wilkie, Alexander, Forfarshire, dead , 1831 

Wilkinson, James, Dundee, Forfarshire, 1844 

Williams, John, St Asaph, 1845 

Williams, William, Bradford, Yorkshire, 1857 

Williamson, John, Dalkeith, dead , 1839 

Willett, Wm. Gregory, Stret-ton, Cheshire, 1861 

Wills, Samuel J., Blandford, Dorset, 1861 

Wilson, Archibald, Africa, 1838 

750 Wilson, George, Bank House, Edinburgh, 1837 

Wilson, James, Keig, Whitehouse, Aberdeensh., 1850 

Wilson, James, Stirlingshire, 1852 

Wilson, James, Australia, 1860 

Wilson, John Marshall, Military Train, 1858 

Wilson, Bobert Stretton, Ollerton, Notts, 1852 

Wilson, William, Sanquhar, 1862 

Wishart, John, Melrose, 1832 

Wishart, Philip, Haddington, 1844 

Womack, John, Ponteland, Northumberland, 1861 

760 Wood, Sampson, Moor Town, Leeds, 1853 

Wood, William, Wigan, 1854 

Wordie, John, Cumbernauld, dead, 1843 

Wordie, Bobert, do. 1845 

Worthington, William, Garstang, Lancashire, 1863 

Wragg, G. Moore, Doncaster, 1850 

Wright, William, Tideswell, Derbyshire, ^ 1857 

Wylie, George, Slewoodfield, Aberdeenshire, 3842 

Young, William, Noblehouse, 1834 

770 Young, Andrew, Jedburgh, dead, 1834 

Young, William, Lanarkshire, 1832 



MEANS OP IMPROVING HILL PASTURES * 

By James Sanderson, 15 Manchester Buildings, Westminster. 

[Premium—The Medium Gold Medal.] 

Notwithstanding the progress British agriculture has made 
during the last twenty years, it is still in many departments un¬ 
worthy of an advanced age. Impeded by a dogmatic adherence to 
old and ruinous customs, many owners and occupiers of British 
soil must divest themselves of false prejudices ere their efforts 
can deserve the title of good farming, or be favourably measured 
with the demands of a population whose food requirements agri¬ 
culturists ought to meet, ifegeveral aspects, indeed, farming is 
still in a state of nonage, and has yet to undergo rudimentary 
training. Drainage—the initiatory step to all agricultural improve¬ 
ments—has on two-thirds of the wet soils of Great Britain still to 
be carried out; the use of lime—the best agent for bringing into 
action dormant plant-food—is in the southern portion of the United 
Kingdom practically unknown; while a large area of land under 
tillage is, from inferior culture, inefficient manuring, and injudi¬ 
cious cropping, so unproductive that it were better had it remained 
in an original state. With all these shortcomings, applicable to 
a large area of arable land, it is nevertheless in the agricultural, 
not in the pastoral department of farming that progress is apparent. 
The former, taken as a whole, has for a long period been steadily 
progressing, while the latter has almost remained stationary for 
centuries. Doubtless in pastoral farming vigorous efforts have been 
made to improve the breeds of sheep which tenant the mountains, 
but these efforts have often ended in failures, for frequently, after 
having incurred considerable loss, the modem farmer has been forced 
to revert to the breed of sheep he formerly disparaged, and to admit 
that the practice of onr forefathers; which recognised the adaptation 
of different breeds to different climates, was the correct one. If 
similar efforts had been directed to the improving of sheep pastures, 
more successful results would have been obtained; for, apart from 
increasing the value of mountain pastures, a proper basis would 
have been furnished for successfully improving the breed of sheep. 
As it is, all who are acquainted with upland districts must admit 
that hill pastures have been neglected, and that there are no grounds 
for believing that our mountains are more fruitful now than they 
have been for centuries. 

Natural pastures are strictly divisible into three classes—viz., en¬ 
closed lowland pastures, suited for grazing or fattening cattle; up¬ 
land pastures, available for a regular system of tillage; and extensive 
moorlands or mountain pastures, available only for sheep husbandry. 

* This Report was written in 1861. 

TRANS.—MARCH 1865. 2 L 
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The lowland pastures are of the greatest value, and as they require 
little outlay in the shape of labour, they yield a larger revenue than 
the finest tillage land. Uplands eligible for regular cropping, not¬ 
withstanding recent triumphs of the plough, still occupy a large 
area; while those pastures only available for sheep cover one-third of 
the entire area of Great Britain. It is to the consideration of the 
best means of improving the last of these that I devote this essay. 

Viewed in reference to their extent and the number of sheep they 
maintain, it is truly unaccountable why the improving of Scottish 
mountains should have been so long neglected. They contain 
13,000,000 of acres, furnish food for 4,000,000 of store sheep, and 
annually produce wool to the value of nearly £1,000,000. 

Yielding such a revenue, it were only reasonable to suppose that 
all available means have been used to improve the Scottish hills. 
On the contrary, however, it appears that owners and occupiers con¬ 
sider them perfect in a state of nature, and exempt from that wisely 
ordained law which enjoins that human effort and skill are essential 
to the production of human food. Erroneous as are such views, yet 
at a time when the prices of stock were exceedingly low, and when 
the supply of native stock was more than qqual to native consump¬ 
tion, they might have been advanced with some degree of truth. 
The changes, however, which the system of farming has undergone 
during the present century,—the extension of the arable, and, conse¬ 
quently, the reduction of the pastoral area; the great demand for, and 
long-continued high prices of wool and mutton; the increased facilities 
which the recent use of artificial foods afford for the early maturing 
of stock for the butcher—thereby causing an increased demand for 
store stock,—all combined render the improving of hill pastures 
more imperative now than formerly, and demand the use of all 
available means to improve the quality and increase the numbers of 
our mountain flocks. Besides, the rapidly increasing consumption 
of this country, consequent on its increasing wealth and rapidly in¬ 
creasing population, furnishes a powerful argument to the British 
lamer to develop the resources of every description of land. This 
is especially applicable to pastoral land; for while a deficiency in 
the supply of native fat stock may be met by foreign supplies, our 
supply of store stock is strictly native, and therefore can only be 
supplied by our native mountain herds. No doubt on many arable 
farms stock is raised as well as fattened, but the latter mode, from 
the farmer's love of quick returns and the increased facilities he has 
at command for carrying it out, is in growing favour. The supply 
of store stock being therefore not commensurate with the demand, 
should operate as a powerful incentive to the store farmers to 
ameliorate the condition of hill pasture. 

The mountain pastures of Scotland consist of such an infiniie 
variety of grasses, and are so varied in character, that it were almost 
impossible to enumerate them. 
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The following may be noted as distinct varieties of mountain 
soils, which, under different conditions, yield such various grasses:— 
ls£, Clay. —This description of soil is often found in large tracts 
on the lower slopes of hills, on slightly undulating ledges, and on 
terraces or plains which frequently relieve the rapid declivity of 
mountains. In such positions the clay has not been abraded from 
the strata on which it rests, but has been carried by rain from sur¬ 
rounding upland rocks. The produce of this soil is generally rank 
and nutritive, and is distinguished by a dark green colour. When 
day is moderately dry it produces no heaths, but the most fertile 
grasses—such as Poa annua, the fescues, the sweet scented, vernal 
grasses, and white clover. It affords excellent spring, and the best 
autumnal food, is unhurt by summer droughts and winter frosts, 
and, on the whole, yields the best pastures and rears the largest 
sheep of any description of soil Clay also prevails in basins or 
hollows, and is frequently deposited in small isolated patches in the 
outlets of valleys. When surcharged with water an * incumbent 
upon an impervious stratum, it assumes what in Scotland is termed 
a “ boggy” character, and produces coarse aquatic plants, sprett, 
rushes, &c. In this state it has a thin surface-layer of a peaty 
character formed out of the decay of its rank produce. A large 
area of the valleys of Sutherlandshire, a considerable portion of the 
lower slopes of the border Cheviots, and the greater part of Liddes- 
daie, consist of clay. 

Peat or Moss. —This variety of soil is most erratic in its 
choice of locality and produce. Here it is in unfathomable masses, 
crowning the summits of our highest mountains—there generating 
deleterious vapours in the lowest valleys. In one place it yields 
short nutritive grasses—in another it manifests itself in broken 
“hags,” deep morasses, shapeless gullies, and in rank worthless heaths. 
Peat varies in character according to its depth and wetness, and to 
its deposition on plains, gentle slopes, or rapid declivities. When 
upon a plain and surcharged with water, rank heaths and tufts— 
like molehills—of yellow fog (hypnd) are its chief produce. When 
less impregnated with surface water and comparatively compact, 
although in a similar position, it produces some of the earliest and 
most nutritive of spring plants, such as cotton grass ( Eriophorwm 
vaginatum), deer-hair (Scripus ccespitosus), Alpine grass (Pm 
Alpina), &e. When deposited upon a gentle slope or upon a porous 
subsoil, and with a consistency and compactness of character, it gene¬ 
rally produces short rich green herbage; while on steep declivities, 
mat grass (Nardus stricta) is its prevailing produce. Hills on 
which peat and clay alternate, yielding here the cotton grass for 
spring food, there rich green herbage' and again interspersed with 
short nutritious heaths—such as those on the eastern verge of the 
Lammermoor range—possess the best fattening qualities. Peat 
covers a large area of each of the northern counties of Scotland; is 
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to be witnessed in the most sterile form in the upper ward of 
Lanarkshire, on the bleak moors of Ayrshire, on the northern 
confines of the county of Selkirk, and hemming the border counties 
of Roxburgh and Cumberland 

3 d, Dry earthy soil, or “ White Land ”—This description of land 
is easily distinguished by its meadow or “ lea”-like pastures, and its 
short thick matting of grasses to the entire exclusion of heaths. 
It generally lies on the greywacke formation, and from the smooth¬ 
ness of its surface, and verdant appearance of its pastures in summer, 
is extremely beautiful; yielding no vernal grasses, it is very barren 
in spring, is easily scorched by summer droughts and injured by 
naked frosts. The mountain-ranges on the north side of the Tweed, 
towards the east of Innerleithen, those of Yarrow in Selkirkshire, 
and of Ewes in D umfr iesshire, almost exclusively consist of this 
description of soil. As a general rule, stock on this variety of land 
require extraneous spring food 

4 th 9 Hilt loam may be regarded as a mixture of the soils I have 
noticed. like peat it varies in character, which may be ascribed to 
the formation on which it rests, and to its produce. Where heaths 
are its chief produce, its surface-coating of earth is black, some¬ 
what resembling peat, but more friable in character; where sand 
forms its principal ingredient, the produce is coarse and tufty* and 
unpalatable to sheep; while when of a elayey character it yields 
valuable herbage. 

The remaining mountain soils of Scotland partake more or less of 
the character of the soils I have mentioned, and under varied condi- 
tionG—formation, deposition, and altitude—yield an infinite variety of 
grasses. The infertile grasses and stunted heaths that grow on the dark 
serrated mountains of Argyle; the coarse Alpine plants which vegetate 
in the dark defiles of Glencoe and on some of the mountain-ranges 
of Perth; the nauseous moss plants which cover spongy swamps 
that defy the skill of the land improver; the sered grasses of 
the splintering slopes of Teviot; the nutritive grasses and clovers 
which bedeck the fallow yet fertile soil of the unyielding granite 
in Galloway; and the rich herbage of the upland district of Gala- 
water, comprise the remaining varieties of Scottish mountain produce. 

The means hitherto employed for the improving of hills have 
been almost exclusively limited to surface drainage and the provid¬ 
ing of shelter. The latter improvement has been very imperfectly 
carried out, and limited to the erection of stone dykes in the form 
of irregularly shaped “ steils” in the most exposed situations. The 
protection from storms which these afford is very partial and in¬ 
adequate to meet the. shelter requirements of the Scottish hills, 
Hie old adage, that " shelter for sheep is half meat,” still holds true, 
and with respect to upland districts still requires to be practically 
verified- It frequently occurs that sheep are near to plenty of 
natural food, but being unprotected from the fury of the storm they 
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cannot partake of it. Benumbed with cold at night, and thus pre¬ 
vented from obtaining food by day, they are reduced in condition 
at a time when they require the greatest amount of food. Were broad 
and irregular plantations placed on exposed ridges in close proxi¬ 
mity to rough winter pastures, the benefits which would accrue to 
mountain flocks would be incalculable; they would thus not only 
be protected from storms, but enabled during the roughest weather 
to obtain food. But apart from the direct use of such plantations, 
they would beautify and adorn the upland districts, and in some 
measure relieve the bleak and barren aspect of the Scottish hills. 

Bill drainage has made rapid progress in recent years, and has not 
only converted coarse into fine grasses, but has proved an effectual 
remedy in preventing many of the most virulent sheep diseases— 
such as rot, sickness, foot-rot, &c. Under-draining has recently 
been adopted in upland districts with great success, and doubtless 
will soon be universally carried out. Whether viewed with respect 
to economy or efficiency, sunk or covered drains are preferable to 
open drains. The former are not liable to those evils—such as fill¬ 
ing up from crumbling sides, the growth of aquatic plants, the 
treading of sheep, &c.—incidental to open water-courses. But apart 
from this view of the subject, surface drains on steep declivities in¬ 
volve, by scouring, not only a great waste of land, but often impede 
the range and cause the destruction of sheep in snow-storms. I 
shall not enter, however, upon the consideration of the principles of 
the important questions of shelter and drainage, but will consider 
the latter operation only in reference to its alleged influence in de¬ 
teriorating hill pastures, and thereby increasing the loss of sheep in 
disastrous winters, as I apprehend erroneous views have of late 
been widely promulgated on this point. 

It has been alleged that drainage in many instances has denuded 
hills of their most valuable spring plants, and that on thoroughly 
drained farms the loss of stock in adverse winters, such as 1859-60, 
proved most severe ; and further, that by the drainage of bog and 
bent land the pastures of the former are rendered useless for winter 
food, and the latter coarse and unpalatable. Admitting that cotton 
grass, deer-hair, &c., require a considerable degree of moisture in 
the soils which they tenant, it does not follow that drainage removes 
the requisite quantity. On the contrary, no drains, dosed or sur¬ 
face, will render deep peaty moss—the only character of soil which 
produces spring plants—covered with a thick sward too dry. The 
effects of surface drainage, especially on such a soil, are earlier and 
more nutritious plants, and inaccessible pastures rendered available. 
The fact, too, that the largest breadth of spring grasses is on the 
summits of hills, therefore not available to sheep in stormy springs 
such as 1860, warrants the conclusion that the drainage of mosses 
does not add to the loss of sheep in adverse seasons. Nor is the 
effect of drainage otherwise on “ boggy * land. For a time, during 
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the* change from coarse to fertile grasses, its effect may seem in¬ 
jurious, but the deterioration is only temporary, as it eventually 
induces richer vegetation. Drainage on boggy land extirpates 
spretts, rushes, &e.; and white clover, Poa annua, &c., spring up in % 
their stead. Rank grasses are succeeded by short thick herbage, 
and pastures which sheep allowed untouched to seed are now eaten 
with avidity. But it is alleged that this change is destructive of 
winter food. The allegation, however, is wholly inadmissible, in¬ 
asmuch as withered sprett, &c., affords little or no nourishment; and 
even were it otherwise, from the circumstance of boggy land being 
flat or in basins, its produce in storms—a time when an abundance 
of food is essential—is not available. And so also the influence of 
drainage on moss, whose only produce is bent. At first it seems 
detrimental, but eventually produces satisfactory results. But apart 
from these general statements, a comparison of the actual , losses 
sustained in 1860 on drained and undrained land, proves that the 
alleged injurious effects of drainage are unwarranted. On several 
partially drained farms on the Border Cheviots, and in the upper 
part of Ettrick, the losses were very severe. Nearly one-half of 
the flocks " fell,” and several " hirsells 99 did not produce as many 
lambs of both sexes as were equal to their usual “ keeping number” 
for stock. Again, on some of the worst drained and mossy farms in 
Selkirkshire the loss of old sheep and lambs was very great On 
the other hand, the highest and best drained farm in Selkirkshire 
with which X am acquainted, without any extraneous aid, sustained 
only a trifling loss among old sheep, and had an average yield of 
lambs. The mosses on this farm are at its highest point, and were 
not accessible in spring 1860. .True, on the dry mural hills of 
Yarrow veiy severe losses were experienced, but these could not be 
caused by the removal of spring plants by drainage, for drainage 
could not denude those hills of that which they did not possess. The 
truth is, the severe loss in 1859-60 was caused by an early and 
severe winter succeeding a singularly unpropitious autumn, and not 
from the decay of spring plants caused by drainage, as several flocks 
were decimated prior to any vernal vegetation. 

Apart from drainage, there are causes assigned for the deteriora¬ 
tion of hill pastures which deserve a passing notice Singular 
statements are made by old shepherds relative to farms now sterile 
and barren, which at one time maintained a large number of sheep, 
and which early in the season produced lambs and the mothers 
which suckled them for the butcher. Making allowances for the 
magnifying power of time, and the inferior mutton used even in the 
beginning of the present century, there is sufficient evidence to 
warrant the conclusion that on some farms pastures have degenerated. 

By some tins degeneracy is attributed to the removal from the 
soil of valuable Ingredients in the shape of mutton, wool, bones, 
and returning to- it no equivalent Others again ascribe it to, the 
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modem practice of a few farmers giving store sheep turnips in spring; 
while a third party, ignoring the deterioration of pastures, contend 
that flocks are degenerating from an over-fineness in the breed. As 
the latter topic does not strictly come within the scope of this paper, 
let it suffice to say concerning it that the practice of force-feeding 
young male sheep, and a continued use of male sheep from the same 
stock, engenders in their offspring feeble constitutions which are 
unable to withstand adverse winters. As regards the first reason 
named for the deterioration of pastures, it is not admissible either 
in theory or practice. Hill pastures yield so little per acre of the 
materials named, that the nourishment they derive from the atmo¬ 
sphere, and the soil formed out of their decay, are calculated to im¬ 
prove rather than reduce the condition of the soil This holds true 
even as regards rich pastures which yield a large amount of produce 
per acre, as evinced by the fact that fields under permanent pastures 
continue to improve for a series of years, although they receive no 
equivalent for the beef, bones, &c., which they annually yield. Nor 
is the second reason more tenable; for sheep which get a "feed" of 
turnips every twenty-four hours, drop on hill land richer excrements 
than if they were continually depastured upon it. Besides, hill 
pastures taken as a whole receive little nourishment from the 
droppings of sheep, as it is only on hill-tops where sheep lie during 
night, and where their accumulated droppings form a new soil, 
that their effects can be traced. The old practice too of folding hill 
sheep on arable land during night, invalidates this reason for the 
decline of pastures. To none of these causes then must pastoral 
degeneracy be ascribed, but to the law of decay and death, which 
sets limits to the periods of existence of all animal and vegetable 
life. Apart from this natural decay, pastures after a lapse of time 
are liable to degenerate, from the same plants exhausting the soil of 
those ingredients on which they feed. 

To meet these wants nature furnishes pastures with different 
species of grasses, which have different terms of existence, and which 
subsist on different food. Hence, as a general .rule, those pastures 
are most valuable which consist of the greatest variety of grasses ; 
while poor worn-out land is characterised by its yielding few species 
of grasses. All grasses, however, permanent and perennial though 
they are termed, after a lapse of time shoot forth feeble roots, their 
leaves become sered and sickly, and they eventually wither and die. 
A thick matting of fog or moss soon occupies the newly vacated 
ground, out of the decay of which a fresh layer of soil is formed, 
and fitted to support another generation of rich and luxuriant grasses. 
A similar effect is produced by the same means on old cropped land. 
Formerly uplands were cultivated with consecutive crops of oats till 
they refused to yield. In this poor condition they were merely 
ploughed and left to nature to cover with embiyo plants. After a 
lengthened period a new soil was formed out of the remains of these 
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plants, which on being again cultivated is capable of producing 
luxuriant cereal crops. The fertilising qualities of soil thus formed 
out of decomposed plants is well known by the reclaimer of old 
cropped land, as it is only when he keeps it near to the surface, and 
does not by a deep furrow bury it beyond the reach of plants, that 
he can calculate on producing abundant crops. And so with hill 
land* It is not deteriorating although it is covered with moss and 
its grasses decaying, but simply undergoing a process essential to its 
permanent fertility—an interval between exhausted and resuscitated 
nature—a fallowing for the restitution of vegetable nourishment 
According to this view, which I submit is borne out by facts, there 
is no simultaneous degeneracy of hill pastures, but those on one 
mountain-range may be improving, while those on a contiguous 
mountain are degenerating. And here human effort is essential to 
assist nature in carrying out her ends, and to effect in a short period 
what unassisted she takes years to accomplish; just as human action 
is required to sow, reap, and manure, in order to produce food. I 
proceed then to consider some of the means best fitted to carry this 
out in connection with the improving of mountain pastures. 

1. To plough patches of land for turnips for spring food, and 
for sown grasses for summer food .—Were sheep, like some of the 
animated creation, deprived of all animation during winter, the pro¬ 
vision now made for them would be ample, for on the return of 
vernal suns they would be as vigorous as when in the wane of 
autumn they entered on their “ winter sleep” As it is, sheep re¬ 
quire a fall and regular supply of food at all seasons of the year, 
and if they require more at one season than another, that sea¬ 
son is winter, when they are deprived of an average amount of 
animal heat. The prevailing practice, however, is to make no pro¬ 
vision for sheep in winter other than that which nature supplies. 
The consequences are, that sheep require all the summer months to 
recover the condition winter deprives them of, so that the existence 
of mountain sheep consists of an alternation of relapses and recoveries 
corresponding with. the changes of the seasons. Doubtless the use 
of turnips for store stock has recently greatly increa§ed, especially 
on farms partly pastoral and partly arable ; but as a rule turnips 
are not grown or used in extensive pastoral districts. Unquestion¬ 
ably turnips are the best home-grown food either for store or fat¬ 
tening stock, and on the majority of farms can be obtained at a 
comparatively trifling cost. Apart from storms, it is in the months 
of February and March that the Scottish hills are most barren, and 
consequently when sheep obtain least food. It is in these months, 
too, when ewes are great with young, that they require the greatest 
amount of sustenance, not only for preserving a healthy condition 
of the mothers, but for insuring a healthy and vigorous offspring; 
so that hill sheep have least food at a time when they require most. 
A turnip crop, however, meets those wants hill pastures cannot sup- 
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ply, and not only maintains but improves the condition of sheep. 
Store sheep which get turnips ten weeks—from the beginning of 
February to the middle of April—are amply fed, and from their in¬ 
creased yield of wool and lambs doubly reward their increased con¬ 
sumption. Twenty acres of an average crop of turnips are sufficient 
to maintain a flock of 600 sheep for the time named, allowing five 
hours a-day on turnips. There are few hills upon which fields 
could not be broken to that extent, on different parts, for tur¬ 
nips and grass. The descriptions of land best suited to this pur¬ 
pose are “ white land” and dry heath land, as the former is deficient 
in spring plants, and the latter, when thoroughly decomposed and 
mixed with lime, is singularly productive of turnips and artificial 
grasses. Land of either of these classes is of least value in a state 
of nature, and when free of stones can be converted at little outlay, 
and on the whole is best adapted for the purpose named. Any 
description of land, however, with the exception of deep peat, will 
pay to improve, provided it is free of protruding rocks and stones. 
The best method of breaking up land for this object is to plough it 
in winter, summer-fallow and lime it, and sow it with turnips the 
following season. Time is thus afforded for the proper subdivision 
of the organic matter in the soil, which is essential to secure a bulky 
crop. On farms where a sufficient breadth of land cannot be ob¬ 
tained, two turnip crops may be taken in succession with advantage. 
On regularly cropped land this practice is not commendable; but it 
is otherwise with newly broken land. I have taken two turnip crops 
in succession, and while both crops were excellent, the last was 
better than the first 

The cost per acre of thus producing turnips is nearly as follows:— 


First ploughing, . . . £0 15 0 

Harrowing, . . . . - 0 2 0 

5 tons of lime, . . . . 3 0 0 

Second ploughing (light furrow), . 0 8 0 

Harrowing, . . . . 0 3 0 

Ridging, . . . . 0 3 0 

2 cwt. Peruvian guano, . . 14 0 

Seed and sowing seed, &c., . . 0 4 6 

Hoeing, . . . . 0 4 6 


£6 4 0 

This is the total cost of the first crop of turnips, and where two 
crops are taken in succession the expense, in addition to the above, 
would be:—- 

Ploughing, . . . . £0 8 0 

Harrowing, . . . . 0 3 0 

Ridging, . . . . 0 3 0 

8 cwt. dissolved hones, . . 14 0 

Seed, hoeing, &c., . . . 0 9 0 

£2 7 0 

Makin g the total expenses of two crops £8, Us. I have not 
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charged in the expenses the cost of a temporary enclosure, as it costs 
very little per acre to enclose a 20-acre field, and as even a tem¬ 
porary fence lasts several years. In exposed situations, and where 
stones are plenty, the erection of a stone fence rewards the outlay, 
as it is useful for shelter. It will be observed, on the other hand, that 
the full cost of lime ought not strictly to be charged against the first 
crop, as I have done, as lime greatly influences the productiveness of 
the land to which it is applied for at least twelve years. It is not 
too high to value the first crop of turnips at £7 per acre ; therefore, 
the value of the first crop alone is equal to the total cost of its pro¬ 
duction. Comparing the value of two consecutive crops, with the 
expense of raising them, a margin of £4, 19s. is shown in favour of 
the grower, allowing 5s. per acre as the original value of the land. 
So much for the direct value of a turnip crop, apart from its influ¬ 
ence on succeeding crops of grasses. The latter indeed cannot be 
successfully cultivated on newly broken up land, unless the soil is 
reduced to a minute state of subdivision such as a crop of turnips 
only can render. Summer fallowing does not even sufficiently 
reduce soil for grasses, and were it otherwise it were not advisible to 
dispense with a turnip crop, even when the object sought is the 
substitution of artificial for natural grasses, as the same expense of 
raising one crop would raise both, and as turnips are equally as 
valuable for spring, as cultivated grasses are for summer food. Some 
improvers of Mil pastures do not even approve of summer fallowing, 
but merely sow grasses on the first furrow after its surface is har¬ 
rowed and limed. This method, however, is as unsupported by 
theory as it is unsuccessful in practice, and in no case should be 
adopted. The organic matter in the soil continues dead and inert; 
and besides, the wide interstices left between the unreduced farrows 
increases the injurious effects of summer droughts, and thereby 
renders the surface merely stripes of dried inverted turf, inadequate 
for .the growth of grasses. Clover and grasses no doubt are gene¬ 
rally most luxuriant on a compact soil, but a soil nevertheless whose 
partis have been reduced to allow the free assimilation of plant food. 
This compactness, however, is totally different from that which is 
caused, or rather retained, in a soil from not having its parts disen- 
tegrated, or from not having its excrementitious matter available. A 
thoroughly reduced soil is also as essential for the destruction of 
natural plants as it is for the developing of plant food; for unless the 
roots of bents and coarse grasses are separated from the soil, they 
again revive, and in a short time supplant sown grasses. I recently 
witnessed a case in point on the highest-lying cultivated farm in 
Selkirkshire. A patch of land, consisting of a thin surface-layer of 
moss nesting on a clayey subsoil, and at an altitude of 1300 feet, 
was a few years ago ploughed up and sown down with grasses. 
No previous turnip crop was taken, and although the land was sum¬ 
mer-fallowed and limed, yet in two years after it was sown down 
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its native grasses prevailed. The union of the two crops—turnips 
and sown grasses—is therefore essential for the successful improving 
of hill pastures and the proper maintenance of stock. One acre of 
grass, sown in the manner described, is worth five acres of land in 
its original state, and will carry five sheep during summer, while 
formerly it could not maintain one. 

The increased number of sheep that a farm on which grasses and 
turnips are cultivated is enabled to carry, has also an indirect influ¬ 
ence in improving the hill pastures which are left by the plough 
untouched. Sheep which have a feed of turnips every twenty-four 
hours eat the coarsest grasses, which, combined with the rich excre¬ 
ments they leave on the land, generates richer herbage. And so 
also with sheep which have access to sown grass, as they are enabled 
to eat hill grasses bare, and thus prevent their seeding—so injurious 
to hill pastures. I occupy 200 acres of hill land that has recently 
been greatly improved in this way. Previous to the last twelve 
years it was managed in the usual mode of pastoral farming—the 
sheep it carried subsisting on its produce without the aid of any 
extraneous food. It was then very poor fogged pasture, and is chiefly 
dry “ lea ” abounding with protruding rocks. During the last twelve 
years about five times the number of sheep it formerly carried have 
been run upon it in summer and winter from adjoining fields of 
turnips and grass. The result is, that the treading of the sheep 
has almost entirely extirpated the fog. And as the grasses have 
been eaten close to the ground, and have been well manured with 
Hie sheep’s droppings, so a rich herbage has succeeded barren pas¬ 
tures. This piece of land is now capable of maintaining three times 
the number of sheep it formerly maintained. 

This method of improving hill pastures must at once commend 
itself to the practical farmer, and, as already said, there are few 
pastoral farms on which it cannot be carried out. Adopting two 
consecutive turnip crops, and going twice over the same ground in 
a twenty-one years’ lease, and allowing, as before stated, 20 acres of 
turnips annually for 600 sheep, the total quantity of land required 
to be broken up is only 100 acres. Assuming that 30 scores of 
sheep require 1000 pastoral acres to maintain them, only one-tenth 
of the pastoral area is required to carry out this improvement - 

2. Surface Liming .—Besides the wide pastoral area available for 
the cultivation of turnips and sown grasses, there is an extensive 
area of hill land proof against the plough or any implement The 
former, indeed, bears a very small proportion to the latter, and is 
also generally more accessible. Happily, there are also means at 
command for the improving of the larger area, although it must 
ever remain unbroken. The application of lime to natural pastures 
has a most beneficial effect on white lea land, or on all land natur¬ 
ally dry. It tends to extirpate moss, the coarser grasses, and 
noxious weeds, brings into action the dormant surface soil, and 
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promotes the growth of nutritive grasses. Several farms with 
which I am acquainted in the vales of Leader and Gala, in Dum¬ 
fries and Kirkcudbright, have been recently very much improved 
by a surface-dressing of lime. Several instances, indeed, have come 
under my observation of land not worth 2s. per acre having been 
made, merely by surface liming, worth 12s, The extent, however, 
to which this improvement has been carried is very limited com¬ 
pared with the wide area eligible for it. On every hill and valley, 
cliff and dell, there are accessible and eligible tracts of land which 
would be doubled in value by this means. Like the improvement 
first noticed, the untouched pastures are by this mode also improved 
from fhe extra number of sheep maintained. As the quality of the 
sheep too is improved in the first instance, so also in the latter, 
especially if turnips are raised for spring food. I know farms 
which, without either improvement, carried only an indifferent 
Cheviot stock; but, after having undergone one or both improve¬ 
ments, cany superior half-bred Leicesters, and early mature lambs 
for the butcher. Not the least weighty argument in favour of 
liming is that it is executed at a comparatively trifling cost. No 
ploughing, no enclosures, no seeds ; nothing, indeed, but the simple 
application of lime is required, and barren pastures become fertile. 
Five tons of lime per acre is a sufficient application, which, at 12s. 
per ton, only cost £3 per acre; and as an interval of twelve years 
may be allowed between ce doses,” so the outlay per acre is trifling com¬ 
pared with the returns. There are extensive tracts of land in In¬ 
verness-shire, in Yarrow, in Selkirk, Ewes in Dumfries, and indeed in 
every county of Scotland, on which lime would produce extraordi¬ 
nary results. As it is, the resources of broad reaches of land in these 
districts are not half developed, and ruinously withheld, by those 
who assume to be the custodiers of the people's food, from contribut¬ 
ing to the weal of the community. It is truly suprising that farmers 
act so hostile to their own success. Previous to the introduction of 
railway accommodation, the want of roads and distance from lime¬ 
kilns was, in remote pastoral districts, a plausible plea for not using 
Eme as a surface-dressing. No such plea, however, can now be 
advanced, as railways traverse nearly every county in Scotland, 
and afford ready communication with nearly every hitherto secluded 
valley. As yet the benefits which railways afford for carrying out 
this improvement have not been taken advantage of; but it maybe 
safely predicted that ere long the use of lime will be an additional 
source of revenue to railway companies as well as pastoral farmers, 
by adding to the traffic of the one and increasing the produce of the 
other. 

3. The enclosing of patches of land for hay for winter food , 
—This is not strictly a means for improving pastures, but it is so 
interwoven with the proper management of pastoral farms that it 
cannot be overlooked in this paper. It will be observed that the 
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improvement last mentioned— viz., the liming of pastures—improves 
spring and summer herbage, but does not improve the quality or 
increase the supply of winter food. And so also with sown grasses. 
In a genial spring, and during summer, they are vastly superior to 
natural grasses; but in winter, whether during a naked frost or a 
moderate snow, they are less valuable than the coarsest natural 
pastures. Turnips, too, the most valuable winter or spring food, 
may, by a severe frost—such as occurred in winter 1859-60—be 
totally destroyed, or by a deep snow be made unavailable; so that the 
farmer, to make proper provision for severe winters, and for the 
proper management of his flock, must have other food resources 
than those I have commended. Since the introduction of artificial 
foods,'there are many resources that the farmer can draw upon, 
such as corn-cake, bean-meal, lentils, &c., all of which have been 
advantageously used in severe winters. These foods, however, are 
so expensive, and their use involves a system of management so 
hostile to the natural habits of mountain sheep, that they should 
only be resorted to in extreme cases, and used only as auxiliaries. 

Mountain hay is the most readily obtainable farm produce. 
Doubts may be entertained by some of the eligibility of many 
farms for turnips or sown grasses, but all store-farmers will readily 
concede that there are very few farms not eligible for raising hay. 
Eeady as are the means and wide as is the area through which 
this valuable product may be obtained, its cultivation is neverthe¬ 
less, by the majority of store-farmers, neglected. A severe winter 
may for a time direct increased attention to its production, bnt the 
return of a continued course of favourable seasons makes farmers 
forget that a severe winter may again recur; so they husband 
no resources to meet it. Thus in winter 1859 owners of large 
flocks were entirely destitute of hay, which, in conjunction with an 
almost unprecedented scarcity of straw, and an unusual barrenness 
in hill pastures, caused the greatest amount of destitution among 
flocks which received no extraneous support. To obtain the latter, 
and with the view of arresting the losses among sheep, farmers, at 
an enormous price, and frequently when too late, bought inferior 
hay from foreign shores. This extremity was the result of a sadly 
perverted policy; for if they had directed attention to their own 
resources, they would have procured sufficient and superior hay, 
without cost, on their own farms. There are no barriers to the 
growth of this product. Distance from markets does not operate 
against it, nor does the absence of roads impede its cultivation, but 
the most remote valley and secluded glen are as suitable to its 
growth as the inland meadow. 

The method adopted of raising and securing hay by the few 
Scottish store-fanners who grow it, is exceedingly primitive, and 
commands less skill and attention than any department of pastoral 
farming. With the exception of a few farmers who have enclosed 
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meadows, hay is generally obtained from unenclosed sheep pastures, 
and therefore denuded of the most nutritive grasses. Hence it 
consists only of withered sprett, rushes, &c., devoid of nourishment, 
and only eaten by sheep when impelled by hunger. On the other 
hand, when hay is grown on land enclosed for the purpose, and 
properly secured, it is as nutritious as summer pastures, and is 
eaten by sheep in a black frost, or in a barren spring, with avidity. 
I have seen, in the south of England, sheep prefer hay—green and 
fragrant with the abundance of nutritive sap it contained — to 
luxuriant young grasses and clovers to which they had access. 
Hay thus secured would be a valuable boon to mountain sheep in 
any winter, mild or severe; for frequently flocks during frosts or 
rhinds, although unaccompanied with snow, get a “nip of hunger" 
which impairs their constitution, and from which they never re¬ 
cover. The use of hay would be an effectual remedy for this evil, 
and not only prevent sheep from deteriorating, but would improve 
their condition as made up by summer pastures. 

The quantity of land requisite to raise hay sufficient to maintain 
.1000 sheep depends upon the yield .of the land apportioned for the 
puipose, as also upon whether hay is used as an auxiliary or as a sub¬ 
stitute for turnips. It may be said generally, that 30 acres of land 
efficiently manured will yield a sufficient amount of food for the 
number of sheep named. Estimating the yield per acre at 160 
stones, the total annual produce would be 5400 stones. Daring a 
severe winter this quantity of hay would not be sufficient, but the 
si&jdus quantity of mild would meet the extra requirements of 
severe winters. A course of consecutive favourable seasons might 
accumulate a large quantity of surplus hay, but this could be 
profitably used up with cattle, and the manure derived therefrom 
would be valuable for maintaining the fertility of the meadows. 

The best description of land for this puipose is strong clayey 
soil, as it generally yields the largest amount of produca With 
the exception of heath or moss, any kind of soil, however, is suit- 
&bfe,-if deep and wed manured. Dry land, liable to be injured by 
summer droughts, requires early in spring an application of nitrate 
of soda to force an early and rapid growth. For the purpose of 
extirpating moss and noxious weeds, and promoting greater luxu¬ 
riance, all land for hay, whether bog-meadow or dry, requires a 
dressing with lime every twelve years. The annual application of 
15 tons of farmyard manure in autumn is . also essential The im¬ 
portance of every store-farmer saving such a valuable product by 
means so simple and inexpensive must command universal ap¬ 
proval. It requires to raise it little or no outlay, no ingenious 
scheming or scientific research, and, unlike other farm products, is 
almost uninfluenced by diversity of seasons as it is by different 
altitudes. 

Here are other means of improving hill pastures than those 
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noticed, such as irrigation, the application of bones, &c., to which 
I might have directed attention. The former, however, cannot be 
successfully carried out on unenclosed mountain pastures, unless 
sheep are removed elsewhere for a time to escape rot, sickness, &c., 
which irrigation when being executed engenders ; and the latter is 
so expensive, and not so efficacious as lime, that it is of little 
practical use in reclaiming hill grasses. 

Admitting, then, the full value and importance of the improve¬ 
ments noticed, as evinced by the production of turnips for spring 
food, artificial grasses and improved pastures, through the application 
of lime, for summer and autumn food, and well-secured native 
mountain hay for winter food, what a boundless and inviting field 
for progress has still to be occupied by the improving store-farmer: 
here is wide scope for the exercise of his highest powers and re¬ 
sources, whose development is worthy of his most devoted industry. 
In mineral and manufacturing resources Britain has no rival, and 
every means that science, skill, and wealth can command are em¬ 
ployed for their development. It is not so with the department in 
which Britain is naturally most deficient—the supply of food, al¬ 
though this is the real and permanent basis of national greatness, 
and may be obtained by a judicious expenditure of capital. Here 
human skill is dormant, and speculation, eager and reckless, and 
often ruinous in other fields, stands aloof from the safest and most 
profitable of all investments. This is the more unaccountable, 
when we consider that the general benefits which the improving of 
land confers afford no room for diversity of opinion—are, in fact, not 
doubted, but universally admitted. It is keeping much within the 
limits of truth to assert, that were the improvements I have imper¬ 
fectly noticed effected on all pastoral land eligible for them, the 
mountain pastures of Scotland, instead, of grazing 4,000,000 of sheep, 
would graze 10,000,000, would yield more than double the quantity 
of lambs they now yield, and would increase the annual produce of 
wool from 14,000,000 to 40,000,000 lb.; besides, a large number of 
hill stock would thus be removed from tbe bills fit for the butcher, 
which, uuder existing circumstances, must be fattened on turnips. 
These inevitable results tell more powerfully in favour of improv¬ 
ing Mil pastures than any argument, and might well induce owners 
and occupiers of pas tori land to make their wealth flow into new 
currents, their industry change its present resort, and to develop 
their every energy to* obtain them ; then, although spongy swamps 
or unfathomable morasses, as well as the shattered and naked sum¬ 
mits of Alpine peaks, remain, as they ever shall, objects of sterility 
and barrenness, yet their owners shall have the pleasing satisfac¬ 
tion of knowing that they have not been the media of locking up 
but of developing the resources of every available acre of land. 
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ON DISEASES OF FOREST TREES. 

By C. Y. Michie, Carr Bridge, Morayshire. 

[Premium—Medium Gold Medal] 

The Larch (Larix) is a tree first in importance amongst the pine 
tribe, and is entitled to a prominent place in British woodlands. No 
tree in the forest, where the soil is suitable, pays the proprietor 
better during a lifetime, and few if any meet with so ready a market 
and realise so high a price. This and much more may be said in 
favour of the larch even under the present existing system of man¬ 
agement ; but were the habits and history of this most valuable tree 
more thoroughly understood and better known, it would yet stand 
in higher estimation than it has hitherto done. 

In respect to the various diseases to which the larch is subject, 
almost every person can say something. It is not mypresent purpose 
to endeavour to confute all or any of the supposed causes of disease, 
but briefly and as plainly as possible to state what "I have learned 
from personal observation in the woods and forests, saw-mill and 
timber-yards, the seed-room and nursery-ground, as well as in the 
drain, ditch, and quarry-pit. 

I shall first endeavour to describe the general aspects of disease 
as it presents itself in various cases and upon varions species of 
forest trees, and to explain what I conceive the exciting causes of 
disease, and prescribe a means of cure or prevention as far as I am 
able. 

The first aspect or form of disease in larch I would notice is an 
excrescence or ulcer formed upon the trunk of the tree. This appears 
upon the larch in some cases when the trees are quite young. I 
have seen thousands of trees thus affected when under eight years of 
age. It generally makes its appearance in the tree at that part 
where the branch becomes dead upon the trunk. The branches are 
decayed to a certain height upon the bole of the tree; between this 
and where' the branches are vital, the ulcer is formed. 

On strong day land where the herbage is rough, and the ground 
naturally wet, the excrescence or ulcer is usuallyformed about eighteen 
inches above the surface of the ground. This form of disease I con¬ 
sider is caused by superabundance of moisture resting upon the foli¬ 
age and bark of the tree. The first form of this disease is caused 
by a deficiency of branches sufficient to elaborate and evaporate the 
sap, while the second form of the same disease is caused by a con¬ 
tinuous dampness upon the herbage which surrounds and remains 
upon the bole of the tree at and to some height above the surface of 
the ground. This form of disease has some analogy to rust in cereal 
crops—at least the cause of the one I conceive as nearly allied to the 
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cause of the other—namely, a want of evaporation during cer tain 
stages of the growth of the plant. 

Preventive Means .—Keep the trees sufficiently thin upon the 
ground so as to keep healthy all side branches. This is attained by 
early thinning when the trees are about 6 feet high, and by proper 
drainage. When the ground is too wet for larch the drains should 
be cut 4 feet deep, and at distances of about 30 feet apart, laid with 
2-inch socket pipe tiles, and covered in. Tile drains for plantations 
are often objected to on account of the roots penetrating the subsoil, 
and ultimately choking them up. My experience in this matter 
is, that on moderately damp or wet ground newly drained, if the 
plantation is sufficiently thinned, the trees will so sufficiently develop 
themselves, and attain so vigorous a state of growth, that the drains 
will be little if at all affected by the roots getting into the tiles. This 
I can vouch for as regards pine plantations, but have not had the 
opportunity of observing the results among hardwood to any extent* 

The second form of larch disease I would notice is ground rot. 
It commences deep in the ground, or in the roots which penetrate 
the subsoil The decay commences in the tap-roots, and ascends in 
the cellular longitudinal tissues of the wood in the centre of the tree, 
ultimately so far decomposing the heart-wood as to cause it to se¬ 
parate from the sap-wood. When the tree is cut down the part de^ 
composed often falls out in dry brown lumps, leaving the tree hollow 
in the centre, resembling a wooden pump. 

The cause of this form of larch disease is excess of water in the 
. subsoil: the tap roots, after descending some distance, come in 
contact with water, which destroys the vitality of the roots, as the 
roots of coniferse, grown on land subject to ground rot, are soft 
and porous, unlike those grown on hard ground. 

It is difficult to know from external symptoms trees affected with 
ground rot: the surface of the trunk appears perfectly sound, and no 
symptoms of disease appear upon the branches, foliage, or fruit. 
On examining the subsoil, however, and by knowing the age of the 
trees, the state of matters may pretty accurately be known—whether 
ground rot is prevalent in the trees or not. 

A third form of larch disease is trunk rot, sometimes termed dry. 
rot: it differs from ground rot in two important aspects—first, in the 
exciting cause, and, second, in the various forms of the disease. The 
cause of dry rot is in consequence of the tree having exhausted the 
elements in the soil which constitute its food, the roots from various 
causes failing to penetrate further into the subsoil, or extend their 
fibres along the surface of the ground in search of fresh supplies. 
The life of the tree is in consequence at last terminated. The process 
of maturing the wood in the trunk of the tree commences prema¬ 
turely, hence that which under favourable circumstances, and in a 
healthy tree, would have constituted a bright rich red heart-wood, is 
in this case a pale bloated yellowish dry substance; nor is the formar 
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tion of the heart-wood completed in the same uniform nicely-traced 
lines along the longitudinal vessels as in the heart-wood of a healthy 
well-grown tree. This form of disease is easily observable in grow¬ 
ing trees; not only do the annual circular rings or layers formed 
upon the trunk gradually decrease from the time the disease com¬ 
mences in the tree, but the shoots on the ends of the branches fall off 
in their growth, and the leaves manifest a weak state of health. 
The tree is unusually loaded with fruit, but the cones are small, 
and a quantity of the seed unsound. 

The ground which is liable to produce this form of disease in 
larch is a light gravelly subsoil with sandy moss on the surface. 
The state of the soil, other circumstances being taken into account, 
determines at what age of the tree the disease will make its appear¬ 
ance, and latterly die. 

A fourth form of larch disease is another variety of trunk rot, “ in 
the Highlands termed roy;” it differs essentially from the two pre¬ 
ceding varieties in every respect. It is known in general that the 
volatile substances in coniferae undergo various chemical changes 
during the growth of the tree and maturing of the wood. With¬ 
out, however, attempting to explain the causes, or trace the various 
operations and changes which lake place in the substances of which 
wood is composed, I shall endeavour at once to point out some of 
the results of those changes, particularly such as present themselves 
in this instance of trunk rot. The wood of the larch, like that of 
other trees, Is composed primarily of solids and fluids, and these at 
certain stages of the growth of the tree undergo changes peculiar 
only to the stage of growth and maturity to which the tree has ar¬ 
rived. When the wood in the centre or round the pith of the tree 
has undergone that change termed red-wooding, or forming of the 
heart-wood, the quality of the wood may then be considered to have 
attained its highest state of perfection, and the volatile or fluid part 
of the woody matter enters into a fixed state. In this condition 
the red wood remains for a longer or shorter time “ before it under¬ 
goes another change” according to the proportion that the volatile 
properties bear to the solid portion of the wood; in other words, 
wood rich in quality dissolves its volatile properties at an earlier 
age than it does under conditions the reverse. I am aware this 
statement will be questioned by those who have not thoroughly in¬ 
vestigated the matter; but it is nevertheless quite true. When the 
tree in which the last change has taken place is cross-cut with a 
saw, the part affected somewhat resembles the honeycomb from 
which the honey has been extracted, or in some cases to a bone that 
has lain for some time exposed to the atmosphere; in other words, 
the sound tree resembles the honeycomb full of honey, while the 
diseased tree resembles the comb despoiled of its sweet contents. 
This form of disease is less common in larch than in Scots pine, and 
less common in the plantation than in the natural forest It differs 
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from ground rot in tliis one particular, tliat the disease is frequently 
found in the trunk of the tree and near to the top, while the bottom 
part is perfectly sound, and, vice versa, it also sometimes happens 
that ground rot is found in the bottom of the tree, and roy in the 
upper part of it. , 

Fifth, I have frequently found larch trees under thirty-five years 
of age, when growing in a much sheltered situation and damp soil, 
infested with a white downy insect. I do not consider the effects of 
this insect fatal to the tree, as it neither eats the leaves nor breaks 
the rind ; but its presence is an indication that the tree is in an 
unhealthy state, and by its remaining upon the tree may assist in 
aggravating the disease. Unless draining and thinning be judici¬ 
ously applied, trees thus affected will seldom survive over forty 
years. 

Sixth, During the months of May and June I have frequently 
found young larch considerably destroyed in their foliage by a large 
brown caterpillar: the effects of this insect are more injurious at 
this season than at any other time of the year, and the ravages 
committed are greater when the trees are about 3 feet high, and 
growing among heath, than when they are higher and growing 
among soft herbage or on bare ground.* 

The silver fir (Pinus pectinata) is a native of Europe and Asia, 
and is a tree highly worthy of attention, and of being more extensively 
cultivated in Britain, both on account of its use and importance as 
a timber tree, and also for its pleasing and picturesque effect in 
the landscape. 

The first form of disease I would notice to which this tree is liable 
is ground rot This, as in the larch, is occasioned by the tap roots 
penetrating the subsoil, and thereby coming into contact either 
with stagnant water or pure gravel, by which means the vitality of 
the roots is destroyed; and the rot therein begun gradually, and 
often rapidly, ascends into the lower part of the trunk, sometimes to 
a considerable height, hence rendering the most valuable part of the 
tree all but useless. The only successful prevention of this disease 


* The various diseases of the larch are here minutely pointed out. Their 
peculiar manifestations, according to the agents to which they are subjected on 
different soils and situations, afford an interesting study. With all deference to 
the views here put forth, we are rather inclined to hold that all the diseases in the 
larch are traceable to the tree being planted on unsuitable soils. With the excep¬ 
tion of drainage, we can do little to render soils suitable to its growth. A soil 
wet from springs is a healthy one, but from stagnant water is injurious. A sharp 
soil is healthy, a H deaf or douff n one the reverse. In such cases disease seems to be 
induced in the early stages of the plant by there being a deficiency at hand of those 
elements of plant-food which determine the formation of rosin. It is the absence 
of rosin that leads to dry rot, pumping, and other diseases. Like clovers and many 
other plants, the soil must be chemically suited to the healthy action of the roots 
to allow it to take up its food in the soil. When Scots fir produces a white and 
soft wood deficient in rosin, the larch “ pumps,” or dies out altogether. In certain 
districts in the south of Scotland the larch is said to die out in some situations 
where forty years ago it was quite healthy.—Ei>. 
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is thorough deep tile-drainage of the soil previous to planting it, 
and giving the trees when young abundance of room. 

The second form of disease in the silver fir I should notice is a 
white insect, as described on larch, which, in low-lying damp 
situations, I have seen to such an extent as to resemble hoar-frost. 
I have also not unfrequently observed this insect on trees on 
exposed situations when between thirty and forty years of age, 
when mixed with Scots pine, spruce, &e. In this, as in the case of 
larch, I do not consider the insect in question the cause but the 
effect of an already existing disease, which is generally the effect of a 
too dose confinement of the roots and branches by being crowded 
and confined with other pine trees, or from being situated in a low- 
lying damp lo cali ty. The silver fir should, under all circumstances, 
have perfect freedom and room for the full development of root and 
branch; for if the tree is badly rooted, the branches are also imper¬ 
fectly developed; hence the leaves are rendered incapable of pro¬ 
perly elaborating the fluids of the tree, and the vital functions are 
thereby completely deranged in all their operations. In reference 
to the presence of this insect on trees on exposed situations, this 
can only be accounted for by their being too closely confined when 
young among other trees, as I have frequently seen silver firs, of 
all ages, when freely and openly exposed, growing at altitudes of 
above 1000 feet free from all disease and vigorous in growth. 

A third form of disease to which, the silver fir is liable is cancer 
in the branches, .caused, in most instances, in consequence of the 
roots coming in contact with moor pan, or into soil already impover¬ 
ished by the roots of other trees. The cancer or growth is formed 
during the formation of the young wood in spring. Next season, 
after the disease commences, the tops of the young shoots die—they 
become dried and shrivelled up as if singed by fire. 

In a year or two after the disease first makes its appearance, the 
fluids of the tree become so vitiated in the sap-vessels that death to 
the tree is the speedy result 

This form of disease is also the cause of death to the Balm of 
Gilead silver fir, and similar to that which affects thorn hedges 
when planted upon moor, light, and gravelly soiL I never saw this 
form of disease either in trees or upon hedges growing upon loam 
or clay land sufficiently dry. 

Scots Pine {Finns sylvestrii ).—The Scots pine in point of useful- 
ness holds a place second only to the larch in British woodlands, 
but were we to consider all its points of recommendation as relates to 
Scotland alone, it would probably stand first in the class of forest 
trees. The Scots pine is undoubtedly the most hardy of coniferse, 
and will grow well in altitudes so high, and upon soil so poor, that 
birch growing up side by side with it forms a mere shrub. 

The quality of the Scots pine is much deteriorated by manure, or 
any other artificial stimulus being applied to it to force its growth. 



DISEASES OF FOEEST TEEES. 


467 


The poorer the soil and the higher the altitude, the better in quality is 
the wood, and finer in the grain; but though well adapted to nor¬ 
thern altitudes, and thriving on the poorest of soil, it is, notwith¬ 
standing, subject to various diseases. 

The first form of disease in Scots pine I will notice is ground rot : 
this disease requires no farther explanations here than are given 
when treating upon the larch. I would, however, remark that planta¬ 
tion timber is much more liable to this disease than trees of spon¬ 
taneous growth. This can readily be accounted for from the cir¬ 
cumstance of each individual tree having sufficient room to develop 
itself in root and branch on all sides. The pine also in the natural 
forest strikes root and grows only on hard ground and dry moss of 
moderate depth In the plantation, however, the case is very differ¬ 
ent; the trees are planted regularly over all the ground, whether 
suitable or otherwise, and there they generally grow np, crowding 
and obstructing the development of each other, inducing the roots 
to penetrate deep into the cold and frequently wet subsoil, which is 
the principal cause of the disease in question, and can only be 
avoided by planting where the soil and subsoil are naturally either 
sufficiently dry or rendered so by deep draining. 

The second and next form of disease in Scots pine I would notice, is 
trunk rot, sometimes termed roy. This form of disease, though very 
prevalent amongst matured old timber in the natural forest, is rarely 
to be met with amongst planted wood. As this form of disease 
was fully explained under that head upon larch, I need not 
further describe it here beyond explaining the symptoms by 
which the presence of the disease in the tree may be known. 
The-"tree in which the disease has existed for a considerable 
time presents a scaly smoothness of bark; the trunk is gene¬ 
rally straight, tall, and clear of branches to a considerable height. 
Another and sure symptom of the presence of disease is fungi 
growing upon the trunk, or upon the limbs or branches. A g ai n, 
a third sign of the presence of disease is a certain hollow sound 
produced upon striking the trunk of the tree with an axe-head 
or mall. One important reason why the disease is so much 
oftener found in natural than in planted wood, is in consequence of 
the slowness of growth of the former compared with the latter 
when young, which enables the tree to stand in the forest rill much 
older,'not being liable to the general diseases to which plantation 
wood is liable, or of attaining a state of maturity at so early an age. 

The third form of disease I would notice is cancer, or exudation 
of rosin, which is of two kinds, the first making its appearance upon 
the trunk, generally about two feet in size; there a mass of rosin 
collects, usually making its appearance about the latter end of 
April. The rosin thus collected soon obstructs the sap-vessels, and 
usually entirely destroys the vitality of the tree about June or 
July the second or third year. 
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The exciting cause of this form of disease is excessive richness of 
quality in the wood, produced by stintedness of growth, which is 
occasioned by the tree being either imperfectly rooted, or from 
growing upon soil too hot, such as light sandy moss, or moss resting 
on moor pan and on pure gravel. Though these sorts of soil pro¬ 
duce pine timber of the finest quality, yet in any case where the 
tree is deficient of roots or side branches the equilibrium of health 
is easily destroyed by the rosin crystallising in the sap-vessels, and 
thus causing cancer. 

The second kind of cancerous disease occurs near the top of the 
tree, and at a part where the branches are somewhat thinly set 
upon the tree, and where the bark is also thin. This form of dis¬ 
ease sometimes occurs in the natural forest, but is most prevalent in 
plantations which have grown up without proper thinning, and 
where the soil is of a hard and gravelly or rocky nature, with the 
herbage inclining to heath, but producing wood rich in quality. 

The indications which usually manifest themselves where this exu¬ 
dation of rosin is about to take place are, a falling off for several years 
previous of the growth of the tree at and above where the cancer occurs, 
and a diminution of branches upon the trunk around and above this 
part, with a transparency and thinness of bark around the part 
where the cancer breaks out. The disease commences between the 
bark and the last-formed layer of wood, manifesting itself by oozing 
out through the pores of the bark, usually about the latter end of 
April or beginning of May, and is most common in trees from thirty- 
five to fifty-five years of age. 

lie only preventive is judicious and early thinning, particularly 
upon light hard ground, so as to allow the trees room to develop 
their trunks, roots, and branches proportionally. 

There is yet another kind of cancer to which the Scots pine is 
liable, and as I conceive it of a different nature from the two forms 
already described, I cannot refrain from mentioning it here also. 
This occurs in trees near to the top, and the trees most liable to 
the affection are those with large, irregular, and wide-spreading tops. 
The disease, which generally takes place in a large limb, causes that 
portion above to die, but as generally there are other large branches 
below where the cancer occurs, one or more of them will form 
the leader of the tree, and it will continue to grow in apparent 
perfect health for many years afterwards, and even attain a great 
age. 

The only preventive is to regulate the distance apart of the trees, 
so as to encourage one single , upright trunk of tree, with due size 
of branches. 

The Scots pine is also liable to the attacks of insects, among the 
most destructive of which is a small, scaly, dark-brown beetle, some¬ 
what resembling the wood-louse; it also attacks others of the soft- 
wooded pines, such as the Austriaea, Laricia, and Spruce. . I have 
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never observed any silver firs or larch injured by it, owing probably 
to the hardness of the wood. 

The insect perforates a hole in the stem of the newly-formed top 
shoot or lateral branches; it generally enters the stem a little 
above where the previous year’s growth terminates; from thence it 
eats its way through the pith of the newly-formed shoot, making 
its exit either at the base or extreme top of the centre top bud. The 
greatest amount of damage done is in general during the month of 
September. The insect remains alive in the tree over the winter. 
I have found it alive, though in a comparatively torpid state, in the 
month of February, when the wood in which it was encased was 
quite frozen. The ravages are sometimes committed upon the 
young plants in the, nursery ground, and I have also observed it 
upon trees 50 yearn old. In the latter case I have never seen it 
except upon the top twigs of the lateral branches,—I have not yet 
observed it in the leading top shoot of trees over 30 years of age. 
The leading shoots or twigs perforated by the insect in autumn 
present a withered brown appearance early in summer, and many 
of them .fall off about June; some of the perforated shoots will, 
however, if the tree is of slow growth, remain upon the tree for 
several years. 

Since I began to observe the very injurious effects of this insect 
upon pines, I have endeavoured to ascertain whether it has been 
ever observed by others, and to what extent its ravages have been 
committed. The results of my investigations, which, however, are 
comparatively circumscribed, go to prove that the insect is either 
a comparative stranger in the woods in Scotland, or if it has long 
been an inhabitant must have been kept in check by some counter¬ 
acting agency. In connection with these particulars, a fact of no 
small importance requires to be made known—namely, where 
squirrels abound the ravages committed by this insect are greatest, 
and, at same time, where squirrels are most numerous woodpeckers 
are most scarce. La conversation with a sawyer, a man of obser¬ 
vation, a few days ago, he told me that near to a sawpit where he 
was at work a woodpecker hatched its eggs, and when the young 
ones were nearly full fledged, he observed one morning a squirrel 
enter the nest and carry off a young bird; this was again and again 
repeated by the squirrel till the whole brood were destroyed. It is 
now pretty generally known that squirrels eat the eggs of wood- 
pigeons, from which it may pretty safely be inferred that the eggs 
of the woodpecker and other insect-devourers will share a similar 
fata In Strathspey, about twenty years ago, woodpeckers were very 
numerous—the holes which they burrowed in the tranks of old 
trees may at the present day be seen in hundreds, while not a single 
woodpecker is to be seen in the whole forest About the year 
1840 the first squirrels were seen in Duthel Forest, and now they 
are to be seen in hundreds, and appear on a rapid increase. 



470 


DISEASES OF FOEEST TEEES. 


The next enemy to the Scots pine I shall notice is black game. 
VeTy serious consequences result to young plantations so long as 
the trees are under 3 feet high, by these birds, during the muter 
season, picking out the buds of the young plants. This may appear 
to those who have not thoroughly investigated the circumstance a 
matter of little importance, but it is in reality cutting off a 
yearis growth from the top of each plant thus disbudded by game. 
On making several minute examinations of young plantations of 
late years, in order fully to satisfy myself of the extent of this evil, 
in all the pine plantations in Scotland which I have examined for 
this purpose, the smallest number of plants disbudded are 15 per 
cent, and the greatest number 75 per cent. The plantations ex¬ 
amined were generally from 2 to 5 years planted, but I consider 
the effects of game greatest about the third or fourth year. At 
that time there is considerable cover for game; the plantation being 
also quiet is an inducement for it to remain there, and at same time 
the birds are conveniently within reach, while they also probably 
possess greater attractions at that stage of growth than at any 
other period. 

During the months of May and June I have occasionally found 
Scots pines from 2 to 6 feet high stripped of their leaves by the 
brown caterpillar; but as these are of rare occurrence, and the 
injuries sustained so trival in comparison with others, I consider it 
unnecessary to enter into particulars. 

The next and greatest of all enemies to the Scots pine, and by 
which more real injury is inflicted upon the tree than by any other 
agency with which I am acquainted, is the squirrel. The injuries 
are at once incurable, and the extent to which they are committed 
in Scotland is indeed alarming. 

. About the month of April, the squirrel, in order to reach its de¬ 
sired food, peels off the bark from the trunk of the tree generally 
within a few feet of the top. The bark is peeled off with the teeth 
of the squirrel in shreds about \ an inch broad, and generally from 3. 
to 4 inches long. The part upon the tree where the bark is peeled 
off frequently goes right round; in other cases a square piece is 
neatly peeled off, as if neatly performed with a sharp knife. The 
squirrel does not devour the bark, but peels it off that it may regale 
itself with the saccharine matter contained between the last-formed 
wood and the bark. It is most active in hot, dry weather, and 
usually in the morning a little after sunrise, or after a warm shower 
of min. The age of the tree which the squirrel prefers for peel¬ 
ing is usually from 15 to 25 years; it prefers the smooth, clean part 
of the trunk after it has shed its leaves, and selects the most 
healthy and rigorous-growing trees, and will seldom attack trees of 
sluggish or stinted growth or in any way diseased unless pinched 
with hunger. The bark on being peeled off the pine-tree does not 
again close up and the wound heal as in hardwoods, in consequence 
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of winch the sap, though allowed to ascend in the inner layers of 
the wood and thus reach the extreme top of the tree, is nevertheless 
entirely obstructed in its descent, hence that portion of the tree 
below where the bark is peeled off from that time ceases to enlarge, 
except what is elaborated by the few remaining branches below the 
wounded part. 

Though the Scots pine is undoubtedly the squirrel’s favourite for 
food, yet in dry warm seasons it attacks, indiscriminately, the 
larch, silver fir, spruce, and even poplars. The greatest amount of 
damage done to trees is by peeling off the bark during spring and 
early in summer, but in districts where the pine sows itself the loss 
sustained by the squirrel devouring the seed is very considerable. 
The squirrel also destroys the young shoots, which causes double 
tops on trees. It is also fond of acorns, hazel-nuts, haws, the fruit 
of the briar, and juniper. Since the squirrel became more numer¬ 
ous it has been known of late years to devour eggs, to peel off the 
bark of decayed trees for the sake of larvae, and even to rob the 
woodpecker of its young and devour them. When we consider 
the enormous amount of property annually destroyed in Britain by 
squirrels, and the rapidity with which they are increasing in num¬ 
bers, it is certainly the interest and duty of every proprietor of 
woods in Scotland to adopt means for their extirpation. The means 
necessary to accomplish this are very simple. Give liberty to one 
or more persons of good character upon every estate to shoot them, 
between the months of February and August—in other words, 
during" the time of the year when game is out of season. Where 
the squirrels are numerous, I would allow 3d. for each one killed 
during the first season, fid. the next, and so on according as the 
numbers decrease; and in addition to this I would suggest to give 
an extra annual prize to the person who can produce at the end of 
each season the greatest number of tails of squirrels killed by him¬ 
self. Unless these or other effective means be employed for extir¬ 
pating the squirrel in Britain, we may soon bid adieu to future 
successful cultivation of pine in Scotland. So far as I can ascer¬ 
tain, the first squirrels seen in Scotland (in the woods at least) were 
near Dalkeith,—in 1814 a student in the College in Edinburgh shot 
one there, which he got stuffed, and it was considered a rare curiosity 
for several years. In 1824 a few domesticated squirrels escaped 
from a cage at Minto House, Roxburghshire, and . they or their pro¬ 
geny were the first seen in the woods in that part of the country. 
That the squirrel is not a native of Britain appears pretty certain; 
but where they were imported from, by whom, and at what time, I 
am unable to ascertain. 

The White Hne (Finns strobus) is a tree indigenous to North 
America, where it occasionally attains a height of 200 feet. In 
Scotland it thrives best on a fertile open soil, in dry valleys and 
sheltered situations, and requires perfect freedom in order to develop 
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its roots and branches. In the county of Perthshire, a few years 
ago, there were some excellent trees cut down containing upwards of 
200 cubic feet, and about 80 feet high. The wood, when cut up and 
dressed, bears a beautiful clear glossy polish, is of a beautiful white 
colour and odoriferous smell, and is said to be impervious by worms, 
hence well adapted for lining wardrobes, making drawers, &c. Its 
tendency is to grow bare of lateral branches if confined by other 
trees; and if too much exposed, or grown on very thin poor soil, 
globules of rosin exude from the bark, and the foliage, instead of 
assuming that airy, graceful appearance for which the tree is so 
much admired, is short in the leaves, and presents a blighted, 
gnarled, and stunted aspect. If, on the other hand, the situation is 
too damp and secluded, a white downy insect, by some termed the 
white bug—the same insect as previously mentioned upon larch, 
silver fir, &c.—infests the tree, the effect of which, so far as I can 
judge, is to poison the sap, and ultimately to destroy the tree. 
In order, therefore, to grow the white pine to the greatest de¬ 
gree of perfection in Scotland, in the nursery state it should be 
well exposed, grown on a free open soil, lifted and transplanted 
every year previous to planting into the forest, that it may be well 
rooted and acclimatised. In the forest, when planted, the ground 
should be well pulverised with the bore-bill several feet round, and to 
a depth of 2 feet The situation should be protected from prevailing 
winds, the surrounding soil quite dry, and the plant, if mixed with 
other trees, should always stand quite free of them, or if in masses 
of its own hind, they should be regularly and well thinned out; 
double tops should be relieved by means of the pruning-chisel 
whenever they make their appearance. 

Having noticed some of the general features, &e., of disease in 
coniferae, I shall now endeavour to explain briefly some of the most 
inveterate forms of disease in hardwooded trees. 

First Dry rot in oak, as generally manifested in vessels built from 
this tree (though manifested rather in the manufactured wood than 
in growing timber), may be considered as the result of the oak hav¬ 
ing grown upon soil deficient in some of the properties necessary 
to form, its fibre strong and perfect, and not, as some maintain, 
that of oak being cut down and peeled while the sap is in a vital state. 
On making special investigation on this subject, I find that the same 
variety of oak, cut. from different soils and situations upon an estate, 
has manifested all the varied symptoms said to exist in trees cut 
down at different seasons of the year, as in the winter, when the sap 
is fixed, or in spring or summer, when the sap is in a flowing state. 
Even those who make use of wood themselves testify that the timber 
grown on one part of an estate is worth nearly double what the 
same variety of timber is worth grown upon a different soil, though 
at the same altitude upon the same estate or locality. Thus it will 
appear that the soil and climate have much more to do in producing 
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different qualities of timber than the season of the year in which it 
is cut, or even the slight difference arising out of the different variety 
of oak trees. 

Second. Among the most common and prevalent diseases inci¬ 
dental to oak is ring-shake, the cause of which is the ground being 
too cold and wet, or otherwise unsuitable to the healthy growth of 
the tree. Trees affected with ring-shake are not readily detected by 
external symptoms; the principal and only indications are dead spray 
on the ends of the branches, and the newly-formed twigs themselves 
are of a stunted, unhealthy-like appearance. The exciting cause of 
ring-shake may with propriety be considered a want of constitu¬ 
tional strength in the tree to enable it properly to mature its heart- 
wood The annual layers, in place of adhering compactly together, 
separate and divide their tissues ; and in extreme cases, when the 
tree is cut down and cross-cut, the wood so completely separates and 
divides as to resemble a bundle of split lath untied This disease 
may be considered as peculiar to old trees, and although frequently 
found in trees young in years, yet it must be remembered that plants, 
like animals, frequently become prematurely old by being subjected 
to climate and soil unfavourable to their constitution. 

Third. Sectional-shake is another form of disease to which oak is 
liable. Unlike the ring-sbake, it radiates from the pith to the bark, 
diverging like the spokes of a cart-wheel, and is occasioned by the tree 
growing on poor, gravelly, light soil, destitute of a due proportion of 
clayey earth. The tree affected with sectional-shake is easily ob¬ 
served upon the bark of the trunk,—the bole, instead of being quite 
round, is generally somewhat angular-shaped, and perpendicular 
marks are seen upon the bark, as if incisions had been made with 
an instrument, and the bark again closed over the wound. 

The Sweet Chestnut (< Oastania ;) is peculiarly subject to ring-shake; 
what takes place with the oak on cold, wet ground occurs to the 
sweet chestnut upon almost every variety of soil, and in every situa¬ 
tion in Scotland,—I might almost say in Britain. Wherever this tree 
attains to any considerable age, it is considered quite an exception 
to find a sound tree of it; and this is the more to be regretted on 
account of the usefulness and durability of tbe wood. Ring-shake 
only exists in the matured wood heart-wood, and not in the sap- 
wood; hence it appears that the disease takes place while the tree 
is maturing, and not forming its wood. 

When we consider that the sweet chestnut is not a native of Brit¬ 
ain but of Asia Minor, it will not appear so remarkable that it is 
seldom if ever found in real true perfection in this country. The 
maturing of the hearfc-wood’of a tree may in some respects corres¬ 
pond with the ripening of its fruit; for example, the walnut will 
grow comparatively well in districts where it never ripens its fruit; 
in like manner, also, the chestnut will grow tolerably well in many 
places where, from a corresponding constitutional weakness, it is 
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unable to ripen its wood perfectly. The chestnut grows very fast 
where soil and climate are favourable: it requires a thoroughly dry 
rich loam, with an open and deep substrata of decayed rock or 
sand. It does not thrive well on clay though moderately dry, and 
is impatient of poor gravel or stagnant water. It requires free, 
open space for its perfect development of root and branch. The 
hearth-wood in quality is little if at all inferior to oak, and though, 
in consequence of shake, it is incapable of being cut into boards, 
yet it*may be used to great advantage for beams, lintels, and large 
scantling. 

The Qm ( Ulmus ), of which there are many varieties cultivated in 
Britain, some for ornamental purposes alone, and others for utility. 
I shall only mention here two species, the Ulmus campestris or 
English elm, and the Ulmus montuna or Scots elm. 

The English elm thrives under circumstances similar to the sweet 
chestnut, requires a dry, rich, alluvial soil, and rather sheltered than 
exposed. This tree, when grown upon, a wet subsoil, is very subject 
to ground rot. The wood is soft, and subject to speedy decomposi¬ 
tion when exposed to wind and weather; and in consequence, in 
case of a branch being broken off, a limb becoming decayed, or from 
the woodpecker perforating a hole, rot in either case goes on very 
rapidly: early attention is therefore required in all such cases to 
dress and paint the wounds. I prefer Archangel tar for this pur¬ 
pose of dressing large wounds in all soft-wooded trees, but for small 
ones oil paint is generally preferable. A little bird-lime spread 
upon the edges of any particular hole of the woodpecker is a pre¬ 
ventive means, as in consequence of one bird being caught, others 
will desert the resort 

Smoke is very injurious to the health of the elm, hence the 
degeneracy of that tree in the vicinity of large manufacturing towns 
and large cities. 

The Wych elm is impatient of stagnant water, and will die in con¬ 
sequence upon ground where oak, birch, and sycamore will grow 
eompaialively well The elm is subject to shake sectional and 
ring, to ground rot, staghoro~top, and premature decay. The cause 
of sectional-shake is similar to that of oak, viz., caused by growing 
on soil naturally poor and wet. Ring-shake is less common in elm 
than in many other trees, and is only found existing under circum¬ 
stances where the tree is constitutionally too weak to mature its 
heart-wood. Ground rot is caused in a great measure by the tree - 
when young luxuriating in a good surface soil, and afterwards the 
tap roots entering a poor wet subsoil which rots the roots, causing 
ground rot in a manner similarly described. Staghorn-top is oc¬ 
casioned by some of the principal roots, after extending themselves 
for some distance in an agreeable rich soil, coming in contact with 
gravel, stagnant water, or other deleterious substances; the vitality 
of the roots is thereby destroyed, which immediately affects the 
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principal top branches, which in time also decay; but though the 
leading tops thus die, sufficient small roots remain alive as to pre¬ 
serve the main body of the tree alive. 

The general health of the elm is soon injuriously affected by being 
exposed to ammonia. I have seen excellent trees destroyed by in¬ 
cautiously laying down heaps of farmyard manure underneath them. 
When the leaves of a tree are destroyed, a host of insects immedi¬ 
ately infest the trunk and branches, as may generally be observed 
upon trees near towns and farm onsteads. * 

No tree is safer to transplant when large, and has the advantage 
of being earthed up upon the trunk, as is sometimes necessary to be 
done in levelling lawns, &c., without injuring the health of the tree. 
The trunk of the English elm, on being earthed up, produces roots 
upon the stem; some even affirm that the health of the tree is im¬ 
proved by earthing up. 

The Willow (Salix ).—Some varieties of the willow, as the Hunting¬ 
don, often become what is termed staghorn-topped. In this as in all 
similar cases, the roots which supply the main leading top of the tree 
come in contact with a substance which either vitiates and poisons 
the plant, or that part of it nourished through its own class of roots. 
It is generally believed that each part of the tree is principally 
nourished through roots peculiarly connected with that part of the 
tree. Hence it frequently happens that one part of the tree will die 
through the above cause, and the general health of the tree remain 
quite sound, unless the circumstance happen to a considerable num¬ 
ber of the roots at once, in which case death to the whole tree would 
be the inevitable consequence. 

The only means of cure is through deep drainage of the subsoil in 
case of water, and at same time to cut off all diseased branches and 
a portion of the vital wood, allowing new wood to form upon the 
tree, and which also induces a new class of fibres to strike out upon 
the roots. 

The Ash ( Fraxinus ) is liable to ground and sometimes to trunk 
rot, and, like the elm, to premature decay. Ring-shake is rarely 
found in ash, but sectional-shake is quite common to it. It is 
maintained by some that sectional and ring shake are one and the 
same disease. This, however, seems erroneous, in so far as lam 
able to ascertain. Ring-shake arises out of constitutional weakness 
in the tree, which prevents it from properly forming the heart-wood, 
while sectional-shake is occasioned by cold and excessive wet, which, 
though the free is enabled to mature its wood, there is a want of 
elasticity in the grain, and which in consequence is probably rent by 
severe frosts. In some frees there is both sectional and ring shake, 
and in others only one of them. Ring-shake is often found in trees 
such as sweet chestnut growing on dry good ground, but I never saw 
sectional-shake in trees except upon wet cold ground, which I con^ 
sider shows they are product by different agencies. The cause of 
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premature decay is consequent upon the rapidity of its growth when 
young, upon the roots entering suddenly a poor soil after passing 
through a rich one, or coining in contact with stagnant water or 
gravel. Staghorn-tops seldom occur upon trees growing singly, but 
upon those considerably confined and drawn up, which induces the 
tap roots to penetrate the cold wet subsoil, as already described un¬ 
der willow, &e. When ash trees under sixty years of age present 
upon the branches stuntedness of growth they may as well be cut 
down, as the elasticity of the grain of the wood is already begun to 
he inferior for purposes where toughness and strength are required. 
Ground rot is common in ash of considerable age when grown upon 
land wet in the subsoil, which is caused—as in all other cases of 
ground rot—by the tap roots decaying, and the rot through them 
ascending into the trunk in the lower part of the tree. 

The Lombardy Poplar (P. fastigiata), from the extreme upright 
habit of its branches, is, as may be anticipated, very liable to ground 
rot, particularly if growing upon damp soil, and should therefore never 
be planted near houses, roadsides, or gardens, as it is extremely apt, 
from its roots being decayed, to be blown down, without previously 
indicating any symptoms of disease externally. 

General Remarks .—On planting trees, in order to maintain health 
and long life to the utmost degree, the soil previous to planting 
should in most cases be pitted with trial-pits 5 feet deep, in order 
properly to ascertain its nature and properties, and the soil in all 
cases should be drained with close drains to 4 feet deep. Wherever 
the water-table is within 18 inches of the surface, draining for pine 
Is necessary; and when within 24 inches, draining for hardwoods is 
necessary, and such species of trees planted thereon as are well known 
to be adapted to the soiL 

Though most forest trees will grow tolerably well upon a variety 
of soils and under various conditions, yet in order to grow them to 
the highest possible degree of perfection, and maintain them in health 
to what in each one may be considered old age, it is necessary that 
each individual tree be allowed to grow according to its own natural 
habits, under laws peculiarly relating to itself. It is, however, with 
arboriculture as it is with agriculture, the crop or plant is not allowed 
to grow under its own law of nature, but according to a certain rule 
of ^ art; hence it may truly be said that trees are cultivated for arti¬ 
ficial purposes, and not to fulfil the special demands of nature's laws. 

It is not enough in our day to know how a tree ought to he grown 
in order to bring it simply to a state of perfection, so as to answer 
the end which nature has simply in view; but we must know also 
how a threefold object is to be attained in the cultivation of forest 
trees. 

Firsts It is required to grow each species and variety of trees to 
such degree of perfection as its own natural habits will admit of. 
jg- Second) It is required to grow each tree so as to fulfil the pur- 
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pose in art to which it is intended the tree should be afterwards 
applied. 

Third, It is required to grow or cultivate each tree in a manner 
and raider such a system as to yield the planter the highest possible 
percentage for the money expended in planting, and the highest pos¬ 
sible rent for the ground the tree occupies during its growth. 

The season of the year at which an already existing disease in 
trees, particularly hardwoods, manifests itself, is during the month of 
September, while pine diseases are most readily discovered in 
August When a hardwood tree is diseased, it manifests itself in the 
tinge which the tree or branch assumes at that season, while the 
surrounding trees in health are yet quite green. When a disease 
exists in the vital parts of pine, it shows itself most distinctly when 
the young wood is beginning to mature itself. 

The cancerous diseases in pine are most readily observable about 
the latter end of May; but in truth all diseases formed through the 
sap vessels may be considered to commence early in spring, though 
they do not manifest themselves till later in the season. 
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F IEL D EXPERIMENTS ON THE ACTION OF URIC ACID AS 
A MANURE. 

By Thomas Anderson, M.D., F.R.S.E., Chemist to the Society. 


EXPERIMENTS ON "WHEAT. 

The experiments on wheat were made by applying the manures 
as a top-dressing in the month of April, and in this case the 
quantities used being smaller than in the turnip experiments, it 
was thought unnecessary to have more than two sections, to the first 
of which guano was applied at the rate of 360 lb. per acre, or rather 
more than 3 cwt, and to the second 180 lb., and the other manures 
were mixed so as to give the same quantities of nitrogen in every 
instance, and all the precautions described under the turnip experi¬ 
ments were observed in applying them. The effect of the different 
manures began to make itself manifest soon after their application, 
those which contained nitrogen producing a more rapid progress 
than those which received only the guano ash; and, what was rather 
unexpected, the plots to which uric acid had been applied showed 
at one stage of their growth a decided superiority to the others—a 
superiority, however, which they did not retain at the end of the 
season. When the crop was ripe, the produce of each plot was care¬ 
fully reaped, the hand being run along the wire by which it was 
bounded, so that every straw belonging to it was harvested, and the 
whole was made into two sheaves, which were set up to dry in 
the "usual manner; and when they were ready to be carried, a 
large bag was drawn over the top of them as they stood, and the 
whole was thus preserved without the slightest risk of loss. When 
ready for thrashing, the sheaves were weighed and thrashed in the or¬ 
dinary thrashing-machine, the lower part of which was removed and 
replaced by a large sheet, into which the grain and chaff fell, and 
they were afterwards separated by fanners, and the weight of grain, 
chaff, and straw being separately determined, were found in all 
cases to correspond very closely with the total weight as ascer¬ 
tained by the. first weighing, which therefore formed an admirable 
check on the accuracy of the results. 


Table IV. 
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Table IV. —Field-Plan of the Experiments on Wheat, showing the Position 
of the Plots, the Manure, and the Amount of Produce in lb. 


Section 1st, 
manured at 
the rate of 
36Qlb. guano. 



Section 2d, 
manured at 
the rate of 
ISO lb. guano. 


In examining the column headed u Actual Results * in this table, 
we are immediately struck by the discrepancies in the amount of 
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produce yielded by tie different plots, which are so great and 
apparently so anomalous, that the first impression derived from them 
is, that no reliance can be placed on the results, and that they ought 
to be entirely discarded. A more minute examination, however, 
shows that these differences are capable of explanation; and, in 
the first place, it is especially to be noticed that in every case the 
produce on the line AB is considerably higher than on either of 
the others. When this fact was observed, Mr Thomson called to 
mind the fact which had been previously overlooked, that in 1859. 
an experiment had been made on this field in .which farmyard 
manure was contrasted with street manure, and the boundary of the 
two large plots to which they were applied was exactly in the line 
separating AB from CD, as could still be determined from the fact 
that it was marked out by two trees growing in the hedge, so that 
in 1859 the line of plots from A to B had received a liberal supply 
of good dung, and the others only the inferior street manure, and 
there can be no doubt that it is to this that the superior produce of 
the first is due. A critical study of the table shows that in every in¬ 
stance the plots on the line AB show an average excess of produce 
over that of the corresponding plots on the other lines of almost 
exactly one-seventh of the whole; or, in other words, had it 
not been for this disturbing cause, the produce of the line AB 
would have been less by this amount than it actually was. It follows 
therefore that, in order to admit of comparison, the results in that 
line should be diminished to this extent, and that has accordingly 
been done in the column marked “ AB corrected.” This correction, 
however, does not do away with all the anomalies, for it will he 
observed, that when the results from top to bottom of the plan are 
examined the produce steadily decreases. This is particularly 
obvious when the Nothing plots are examined, the produce of which, 
arranged as they stand in the field-plan, going from above down¬ 
wards, is as follows:— 


Grain. 

Straw. 

Chaff. 

18.73 

38.30 

6.13 

18.37 

33.86 

4.80 

17.19 

* 30.60 

5.28 

18.30 

30.30 

4.53 

17.01 

29.10 

5.14 

17.57 

30.26 

5.01 

10.04 

28.03 

4.95 

16.71 

28.90 

4.04 


In all cases a gradual diminution in the produce is observed 
corresponding with the slope of the land, which falls gradually; 
and Mr Thomson knows, from previous experience, that the crop is 
always best on the lower part of this field, although he was scarcely 
prepared to find the difference showing itself so distinctly as in these 
experiments. Por this variation in soil a correction must also be in¬ 
troduced; and on examining the results it appears that, in order to 
make them comparable with those of the first row, it is necessary to 
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add to the second one-twentieth, to the third two-twentieths, and 
so on as we descend towards the bottom of the field. The results 
then stand as in the following table:— 

Table V. —Eieu>Pla^ Corrected for the Variations in SoiL 
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I am well aware that any attempt to trace out and to correct the 
discrepancies in the actual numerical results of field experiments is 
so far a novelty, and that it has hitherto been customary to leave 
them just as they were found—a course which is almost unavoidable 
when large experiments are made. It is only by working on a 
small scale, and by distributing Nothing plots abundantly through¬ 
out the whole of the experiments, that it is possible to obtain data 
sufficient to enable us to draw any conclusions of value in this way. 
To some persons it may even appear that in making these correc¬ 
tions we have taken an unwarrantable liberty with the experimental 
numbers; but, on the other hand, it must be admitted that they 
render results, which would otherwise be unintelligible, strictly con¬ 
sistent with one another; and as both the original uncorrected and 
the corrected results are given, any one who prefers them can make 
nse of the former, and draw from them such conclusions as they 
appear to warrant. It is only fair to say, that it is Mr Thom¬ 
son’s knowledge of the soil and careful study of the conditions 
of the experiments which has led to the detection of the cause 
of the anomaly, and rendered it possible to apply the corrections 
contained in the foregoing table. 



Table VL— Corrected Results arranged so as to show the Average Produce obtained from each Manure. 
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Table VII,—Giving tlie Average Produce per Acre obtained from the different Manures. 


484 


FIELD EXPERIMENTS ON THE ACTION OF 




































































































TJRIC ACID AS A MANURE. 


485 


From these experiments it appears that the guano-ash—that is, the 
mineral matters of the guano when applied alone to the wheat crop— 
are entirely without effect, the produce where it is used being iden¬ 
tical with that of the Nothing plots. In every case, however, the 
nitrogenous manure has produced a very marked increase in the crop, 
and little difference exists in the action of the guano, the uric acid, 
and the sulphate of ammonia. In Section 1st, the guano has pro¬ 
duced the best result; then follow the guano-ash and sulphate of 
ammonia; while the guano-ash and uric acid stand third, but the 
difference is very small, and less than 5 per cent of the crop between 
the two extremes. In Section 2d, the guano-ash and uric acid 
stand first, then the guano-ash and sulphate of ammonia, while the 
guano itself is third. 

The conclusion to which these results therefore lead is, that 
there is no difference whatever between the manurial effect of nitro¬ 
gen in the three different forms in which it has been used in the 
experiments. 

It is worthy of notice also that the manures in this case have 
produced no effect on the relative proportions of grain and straw— 
differing in this respect from their action of the turnip, on which 
the nitrogenous manures increased the percentage of tops. It is 
possible that this difference may be due to the fact that the manures 
were applied at an earlier period, and had the advantage of the moist 
weather of May and June. 

In considering the general conclusions to be drawn from these 
experiments, it is necessary to bear in mind that they are the results 
of a single season of rather unusual character, and that to give them 
absolute certainty they ought to be repeated on more than one year. 
No one is more fully alive to the importance of repeated experi¬ 
ments than I am, and I hope to have the opportunity of testing 
these results by similar experiments next year; but meanwhile we are 
entitled to point out the conclusions to which those at present before 
us obviously lead. They appear, then, to establish beyond all doubt 
that uric acid is capable of promoting the growth of plants, and 
that, as a source of nitrogen, it is on the whole equal to sulphate of 
ammonia or guano. It is true that this result is not folly borne 
out by the turnips; but the peculiarity of the season, and the fact 
that the crop was sown at an unusually late period, and just at the 
commencement of the dry weather, which continued for nearly two 
months, appear to explain in a reasonable manner the superiority of 
the action of the ready formed ammonia in this case; and there 
seems little reason to doubt that if it had been sown a month or six 
weeks earlier the uric acid would have acted as it did in the wheat, 
on which it proved quite equal to the other substances. As far as 
the cereals are concerned, therefore, the whole of the nitrogen of 
guano may be certainly reckoned as if it were in the form of am¬ 
monia, and I believe that this is true also for turnips. But, as 
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already remarked, these conclusions require the confirmation of farther 
experiments before they can be considered as definitively settled. 

I cannot conclude this paper -without expressing my thanks to 
Mr Thomson, without whose kind and active co-operation it would 
have been impossible to have performed these experiments. 


PROCEEDINGS IN THE LABORATORY. 

By Thomas Anderson, M.D., F.R.S.E., Chemist to the Society. 

I. ON THE COMPOSITION OP THE SEWAGE-WATEB AND SOILS OF THE 
CEAIGENTINNY MEADOWS. 

In the year 1851 I published in the ‘Transactions’ the results 
of an analysis of the sewage-water with which the Craigentinny 
meadows are irrigated, made by Mr Taylor. That analysis, not 
being made from an average sample of the water, does not repre¬ 
sent the general value of the substance, and there is every reason to 
believe it- to be above the truth. Another sample has been recently 
analysed in the laboratory, which proved of considerably lower value 
than that previously examined, which is given here as a contribution 
to our knowledge of the sewage, although it is open to the same 
objection of being collected at a particular time, and consequently 
having no claim to be held as representing its average composition. 
An imperial gallon of the water, including both suspended matter 
and substances in solution, contained— 


Organic matter and ammonia, 




39.33 

Peroxide of neon, 




3.92 

Alumina, 




3.80 

Lime, 




10.64 

Magnesia, 




2.34 

Potash, . ‘ . 




3.20 

Soda, 




1.23 

Chloride of sodium, . 




19.01 

Sulpfeoric add, 

Phosphoric acid. 



a 

’7.1 5 



a 

1.68 

Soluble silica, 



t 

1.21 

Insoluble silica, 




2.84 

Total solids, . 




96.35 

Total nitrogen. 




7.22 

Equal to ammonia, . 


. 

. 

8.77 


Of this ammonia 7.80 grains were ready-formed, and the remainder 
was in the form of nitrogenous organic matters, chiefly in suspen¬ 
sion. The most remarkable difference between this and the pre¬ 
vious analysis lies in the smaller quantities of both ammonia and 
phosphoric acid; but even these are high as compared with the 
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quantity found in the sewage of other towns, and with that which 
would unquestionably be obtained if the sewage were collected both 
during the day and night. 

Although much attention has been paid to the Craigentinny 
meadows of late years, I am not aware that any analyses of the soils 
irrigated have ever been made, although it is interesting to ascertain 
whether they are permanently improved by the sewage or not. I 
have therefore undertaken such analyses, and I owe to the kindness 
of Mr Scott, Meadowfield, the opportunity of examining samples of 
the soils from two portions of the meadows. The soil irrigated is of 
two kinds: 1st, that in the neighbourhood of Lochend, which is a 
loamy soil, capable of producing in its natural state excellent crops 
of all kinds; and 2d, of a perfectly barren sand. The first of these 
has been longest irrigated, a part of it having been under sewerage 
for nearly two hundred years, and all of it for at least half a cen¬ 
tury. The inferior soil lies on the low ground towards the sea, and 
thirty or forty years since was a barren tract, covered with scanty 
herbage, full of sandholes, and known by the name of the Eggate 
Whins. 

The two soils are very different to the eye. That from Lochend 
is a fine black loam, perfectly uniform in its texture, and obviously 
containing a large quantity of organic matter. The other is a 
nearly pure sand, on the surface of which is a thin layer of black 
soil containing a considerable quantity of organic matters surround¬ 
ing the roots of the grass. The samples for analysis were obtained 
by digging a hole ten inches deep, and cutting a slice two or 
three inches thick from the side, and mixing the whole carefully 
together. The samples were dried at 212°, and contained— 


Organic matter, 
j Protoxide of iron, 
Alumina, 

Lime, 


A 

r 


Potash, 

Soda, 

Chlorine, 
Phosphoric acid, 
Sulphuric acid, 
Carbonic acid, 


Peroxide of iron and alumina, 
1 Silica, 


Nitrogen, equal ammonia. 


Lochend. Figgate Whins. 


19.28 

5.64 

5.22 

1.41 

1.38 

0.31 

0.62 

0.53 

0.26 

0.13 

0.29 
0.49 • 

| 0.12 

trace 

trace 

0.57 

0.22 

0.37 

0.05 

1.03 


0.63 

0.07 

. 4.58 


65.28 

91.53 

100.00 

0.62 

100.02 

0.2$ 


These results are peculiarly interesting from the light they throw 
on the differences between the two soils. It is evident, in fact, that 
the Lochend soil has been greatly changed in its composition by 
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the action of the sewage, and the quantity of organic matter, and 
of all the valuable plant food, materially increased. We have not, 
of course, the means of contrasting by actual analysis the exact 
composition of the soil before it was irrigated with that it now 
possesses; but it may be safely asserted, from the known composi¬ 
tion of analogous soils, that it would not have contained more than 
a fourth—certainly not above a third—of the organic matter, 
ammonia, and phosphoric acid now present in it* There has been 
produced, therefore, a very marked increase in the quality of the 
soil, which could only have been brought about by many years’ 
irrigation. The other soil has been much less affected, and may be 
considered as being still, to all intents and purposes, a sand, which 
can only be maintained in its present state by the constant addition 
of valuable matters; aud there can. be no doubt that if it were left 
to itself for some years it would revert to its original sterility. It 
is worthy of notice that though it is usually supposed that the 
quality of the soil to be irrigated by sewage is a matter of little 
moment, provided it be sufficiently open in its texture to permit the 
free passage of the fluid, the experience of Craigentinny does not 
support this view, for the naturally good soil brings in its irrigated 
state about £8 per imperial acre more than the inferior sand. Part 
of this difference may be duetto the fact that the liggafce Whins 
land, being farther from the sewers, gets only the worst part of the 
sewage, but this cannot explain it entirely. 


n. ON THE COMPOSITION OF THE GREYSTONE TURNIP. 

Within the last few years a new variety of turnip has been intro¬ 
duced under the name of the Greystone, which has come into 
extensive use,, and is distinguished from all others by the great 
weight of the crop it yields. I am informed that the produce is 
usually about one and a half times that of any of the ordinary 
varieties, and in particular cases has even been twice as great. 
As It differs so remarkably in this respect from other turnips, it 
appeared of interest to inquire whether the nutritive value of the 
bulbs is equal to the average, and I therefore gladly availed myself 
of the opportunity afforded me by Mr Scott Skirving of examining 
samples of this variety grown on his farm, and which had produced 
a very large crop. Mr Scott Skirving supplied me with two 
specimens, one grown on clay and the other on sandy soil. The 
bulbs were chosen so as to give examples of the different sizes found 
in the field, and some of them were of very large size, one having 
weighed no less than 15 lb. Their specific gravity was low, and, 
when cut across, their texture was found to be veiy spongy. 

The analysis of the bulbs was conducted in the following man¬ 
ner;—They were first cut into thin slices, from which small portions 
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were taken for determining the water contained in them, and 
another and larger portion was dried for subsequent use. A third 
quantity, weighing about 2000 grains, was reduced to a pulp by 
means of a grater, the juice expressed, and the insoluble matter 
having been well washed, was dried, and its weight ascertainecL 
The nitrogen in this being determined, gave the amount of insoluble 
albuminous compounds by multiplication by 6.25. The total nitro¬ 
gen was obtained from the dry residue, and the difference between 
it and the insoluble nitrogen, gave the quantity of that element 
found in the soluble albuminous compounds contained in the juice. 
The oil and ash were determined in the usual manner in the dry 
residua The results were as follows:— 



Clay. 

Sand. 

Water, , * 

93-84 

9412 

on,. 

0.26 

0.34 

Soluble albuminous compounds, 

0.36 

0.56 

Insoluble albuminous compounds. 

0.20 

0.18 

Soluble respiratory matters. 

2.99 

2.32 

Insoluble matters, chiefly woody fibre, 

1.73 

1.96 

Ash, . . 

0.63 

0.53 


100.00 

100.00 

Nitrogen in juice, 

0.058 

0.090 

,, in insoluble matter, . 

0.031 

0.029 

Total nitrogen. 

0.089 

0.119 

hi was fully analysed, and gave— • ' 




Clay. 

Sand. 

Peroxide of iron, 

2.01 

2.14 

Lime, ..... 

11.53 

9.94 

Magnesia, .... 

1,17 

1.S5 

Potash, .... 

32.71 

33.67 

Soda, ..... 

2.02 

2.41 

Chloride of sodium. 

7.20 

7.28 

Phosphoric acid. 

13.08 

1419 

Sulphuric acid. 

2.19 

2.72 

Soluble silica, .... 

0.60 

0.86 

Sand, ...... 

1.73 

419 

Carbonic acid, .... 

20.98 

19.60 

Charcoal, . 

4.7S 

1.15 


100.00 

100.00 


And the results, recalculated after deduction of carbonic add, 
sand, and charcoal, were— 


Peroxide of iron, 



2.74 

2.85 

Lime, . 



15.90 

3,3.24 

Magnesia, 



1.61 

2.46 

Potash, . 



45.01 

4486 

Soda, . 



3.15 

a2o 

Chloride of sodium. 



9.72 

9.69 

Phosphoric acid. 



18.03 

1&94 

Sulphuric acid, . 



3.02 

3.62 

Soluble silica, . 



0.82 

1.14 




100.00 

100.00 
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On examining these analyses it is impossible to avoid being struck 
■with the small amount of solid matter contained in this kind of 
turnip, amounting in round numbers to 6 per cent, so that every 100 
tons of them supply only 6 tons of solid nutriment. This quantity 
is considerably less than in ordinary turnips, which rarely contain less 
than 8 per cent, and sometimes as much as 10 per cent, of solid 
matters, the proportion present depending to some extent on the 
nature of the season, being in general largest in dry years, and 
smallest when the proportion of moisture is large. The past year 
having been unusually dry, particularly in East Lothian, where the 
turnips examined were grown, it may be fairly concluded that the 
crop generally would be of good quality, and contain less than 
the ordinary percentage of water. I regret now that I did not 
obtain samples of some of the commoner varieties of turnips for 
analysis at the same time -with the Greystone, but the importance of 
doing so did not occur to me at the time; and it is therefore neces¬ 
sary to rely on the general average, which, for white turnips, may be 
taken at 91 per cent of water, and 9 of solid matters. If this be 
the proportion, then it follows that the Greystone surpasses in 
value any other turnip, provided its average produce be more than 
one and a half times as great; but with less than this difference it 
offers no advantage. Of course, in all cases such as Mr Scott 
Skirving’s, when the produce was double that yielded by the common 
varieties, there can be no doubt about its superiority. 

In comparing the analysis of the turnips grown in clay and sandy 
3oil,it is interesting to notice that those grown in the latter, though 
containing a somewhat larger percentage of water, are slightly 
superior to the others, as they contain a larger quantify of oil and 
soluble albuminous compounds. The difference becomes more 
conspicuous when the composition of the dry matter of each is cal¬ 
culated in 100 parts, as is done below:— 

Clay. Sand. 

Oil,. 402 5.78 

Soluble albuminous compounds, . . 5.84 9.52 

Insoluble do. . . 3.24 3.06 

Soluble respiratory matters, . . 48.53 39.45 

Insoluble matters, chiefly woody fibre, . 28.15 33.18 

Ash, ..... 10.22 9.01 

100.00 100.00 

It then appears that the total albuminous matters in the turnips 
grown in sand is greatly in excess of those in the sample from 
clay. Looking at the matter in this point of view, we have also an 
interesting comparison between the dry matter of the turnip and 
that of oilcake, from which it appears that the former has nearly 
half the nutritive value of the latter; and hence 100 lb. of the 
Greystone turnip should be equal in value to about 3 lb. of good 
oilcake. 
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By R. J. Thomson, Grange, Kilmarnock. 

[Premium—Gold Medal] 

The application of phosphate of lime as a special manure is so 
recent a practice that its history must still be fresh in the minds of 
most of the readers of the ‘Highland Society’s Transactions.’ It will 
be unnecessary, therefore,' to lead them again into that pasture field 
where bones, rough, raw, uncrushed, unfermented, and undissolved, 
were first applied—to represent the thin, starved-like, bluish grasses 
first assuming a greener hue, then a yet richer tint, and, latterly, 
growing in wild luxuriance—and to depict the fortunate farmer’s 
smiling face as he opened his field gate and allowed to enter as 
many more stock. It will be unnecessary, also, to tell how chemis¬ 
try stepped in—as she has so often done—and explained why these 
happy results took place, suggested means by which they might be 
increased, and pointed to other sources—materials of little value— 
from which like results might be anticipated; to enumerate the 
various processes to which these bones have been subjected, from 
the tedious breaking with hammers, and, latterly, the expeditious 
crushing with bone-mills, to their digesting with sulphuric acid; and 
to show how the mountain masses of far-off lands axe now, by the 
aid of science, mechanical and chemical, made important auxiliaries 
of the British manure-heap. 

We shall, therefore, at once proceed to explain what “ Soluble and 
Insoluble Phosphates” are; and to consider, in brief, their com¬ 
parative merits. * 

Let us premise, then, that the names “ Soluble and Insoluble 
Phosphates” are not now found in the vocabulary of strict chemical 
nomenclature, but are merely convenient expressions used to convey 
in a simple and significant form a familiar idea of the substances 
which they are designed to represent. 

The terms “insoluble phosphates,” “bone phosphates,” “bone 
.earth,” “earthy phosphates,” and “ordinary phosphates,” used by 
different chemists in writing out an analysis, are jynonymous, and 
are all meant to represent what is in strict chemical language styled 
tribasic phosphate of lime (3 Oa 0, P0 5 according to the (fid nota¬ 
tion), or triphosphate of calcium (0% P0 4 according to G-erhardt’s 
unitary notation). We have adopted the latter notation in the fol¬ 
lowing explanations; we trust they will be readily comprehended 
by every reader who has the slightest acquaintance with but the 
most fundamental laws of chemical affinity—who but knows that 
all ponderable bodies are composed of a few simple substances 
called elements, combined in certain definite proportions; that the 
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names of these elements are represented by alphabetic letters, and 
the proportions in which they combine, by ciphers. 

Phosphoric acid is composed of three equivalents of hydrogen, * 
one of phosphorus, and four of oxygen: its chemical formula is, 
therefore, H s , P x , 0 4 ; but the figure 3 not being used in algebraic 
formulae, it becomes simply H Sj P0 4 . It is a tribasic acid; that is, 
either one, two, or all of its equivalents of hydrogen may be replaced 
by an equal number of equivalents of metal, thus forming various 
phospbatic salts, each having properties peculiar to itself. Let us 
suppose that the hydrogen is replaced by the metal calcium. We 
might have:— 

Either Ca, H 2 , P0 4 mono (one)-phosphate of calcium. 

C&j, H, P0 4 di (two)-phosphate of calcium. 

Or Ca* P0 4 tri (three)-phosphate of calcium. 

Now this last salt—the triphosphate of calcium or tricaicic phos¬ 
phate, is just our "insoluble phosphate.” It exists abundantly in 
bones, in all varieties of guano, and in some minerals—particularly 
in those known as apatite, phosphorite, coprolites, and others. It is 
an insoluble (in water) compound, and of no direct use as plant food 
till its solution is effected. This gradually takes place after it is 
cast into the soil, owing to the solvent action of the soil’s acid con¬ 
stituents. And the more minutely its particles are broken—such 
as crushing bones into bone-dust, or grinding coprolites—the more 
evenly and intimately these finely comminuted particles are mixed 
with the soil, and thelbetter that soil is drained and "smashed 
up” by deep cultivation, aerated, in a word, the more rapidly will 
its solution be effected. But, at the best, this is a process of time; 
and here it is that chemistry steps in and informs us that we need 
not wait on a process so slow, that by digesting our "insoluble phos¬ 
phate” with sulphuric acid we may accomplish its solution artificially, 
and thus supply our plants with that food when they most require 
it. This process of digestion is exactly what constitutes the manu¬ 
facture of "superphosphates”—a term used to denote a manure 
containing a large percentage of " soluble phosphates.” 

But what change takes place in this process of digestion ? What 
is "soluble phosphate”? The methods of chemical analysis, though 
giving with accuracy the proportions of the elements in any com¬ 
pound, do not always reveal the maimer in which they are combined 
with one another; and in the analysis of a "superphosphate” it does 
not appear in what form the phosphoric acid is combined. The 
monocalcic phosphate (see above) being a soluble salt, it is not 
unnaturally believed that this is the form of combination in which 
it exists. The reaction in the process of digestion will be most 
easily explained by means of the following diagram, to which is 
added, in order to render it more complete, the combining numbers 
of the component elements, viz,, H (hydrogen) 1; S (sulphur) 32; 
O (oxygen) 16; Ca (calcium) 20; P (phosphorus) 31. 
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DIGESTED. 


PRODUCTS OP REACTION. 


Sulphuric acid, . . . j 

; h 2 = 2 .- 


Ha,S0 4 *= 98, ... 1 

i SO* = 96 

Ca, Hj, PO* = 117 monocalcic phosphate. 

and 1 

f Ca = 


e< Insoluble phosphates,” J 

1 Ca = 20 > 

/ 

s. 

or tricalcic phosphate, . | 

5 

ii 

8 

[anhydrous gypsum. 

Ca*, PO t = 155, . . . ' 

ipo*=95/ 

Gag, SO*, = 136 sulphate of calcium or 

258 

253 

253 


In writing a commercial analysis many chemists use the term 
“ biphosphate of lime"—a term which, by the way, is not an accu¬ 
rate one, but which has been so long in use, and is so well under¬ 
stood, that it might possibly cause some confusion to alter it.f If 
we suppose that one equivalent of water (H 2 0), in the above dia¬ 
gram, had gone with the sulphate of calcium, the result of the re¬ 
action would be:— 

Ca, PO s = 99 the so-called “ biphosphate of lime.” 

Ca* SO* H 2 0 = 154 Hydrated sulphate of calcium, or common 
- gypsum. 

253 

99 of biphosphate of lime, 11*7 of monocalcic phosphate, and 155 
of tricalcic phosphate, thus each contains 95 of phosphoric acid, and 
by the rule of proportion the equivalent of any quantity of any one 
may be easily ascertained. When the term “biphosphate of lime” is 
used, the quantity of soluble phosphoric acid found in a superphos¬ 
phate is calculated into that form; but in order to show farmers the 
comparative quantities of soluble and insoluble phosphoric acid in 
the manure, it is usual to insert in parenthesis “ equal to bone 
earth rendered soluble,” or "equal to soluble phosphates,” and the 
quantity of soluble phosphoric acid calculated as “insoluble phos¬ 
phate.” 

The other phosphate of calcium—the diphosphate (see page 492)— 
is not a common ona It exists in a natural state, however, to some 
extent in the guano known after preparation as “phospho-guano;” 
and from this circumstance the preparers of that guano can render 
soluble the phosphates in it with a less quantity of sulphuric acid, 


* Sulphuric acid is a Mbasic acid, as its formula (H 8 SOJ implies. 

+ [The term biphosphate of lime was an accurate expression of the views ester- 
tamed by chemists at the time it was introduced, but the progress of the science 
leads to frequent modifications in the names of chemical compounds, and even since 
Mr Thomson’s paper was written a change has occurred in the nomenclature of the 
three compounds of lime and phosphoric acid, which are now most correctly de¬ 
scribed as the primary, jpondary, and tertiary phosphates of calcium. Ho chemist, 
however, thinks of introducing these terms into a commercial analysis; indeed, it is 
obvious that the attempt to secure theoretical accuracy of name would lead to con¬ 
stant changes most perplexing to the non-chemical public, and productive of end¬ 
less difficulties and disputes.— Thomas Anderson.] 
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and therefore have less gypsum in it than in any other superphos- 
phate. 

We now come to consider the comparative merits of the various 
calcic phosphates. 

The comparative values of “ soluble phosphate” from different 
sources first claims our attention. No experiments of any worth 
have yet been made to ascertain whether there exists any difference; 
but soluble phosphate made from bones sells at a much higher price 
than that from minerals, and this higher price is willingly paid by 
fanners, who, in general, believe the former to be thus much the 
better of the two. One thing is certain, “soluble” or monocalcic 
phosphate is precisely the same substance, both chemically and 
mechanically, and must be of precisely the same value from whatever 
source derived. Should continued experiments, conducted with the 
requisite care to equalise perfectly all the conditions, especially with 
regard to the various substances applied, yet show, as some are san¬ 
guine to believe, that the farmers' prejudices are correct, that the 
same quantity of soluble phosphate made from bones is of greater 
fertilising value than that from minerals, it will prove not that 
monocalcic phosphate differs in value from different sources, but 
that the soluble phosphoric acid in these manures exists in different 
forms of combination. 

The comparative values of “insoluble” or tricalcic phosphate in 
differait substances depend on the mechanical state of subdivision in 
which it exists. In a chemical view it is precisely the same com¬ 
pound, whether in bone, guano, or mineral; but the smaller, the 
softer, and the more porous its particles are, the greater is the sur¬ 
face exposed to the causes which produce solution and the ease with 
which that solution is effected; the sooner therefore will it become 
available for plant food, and hence the greater its value. 

Guano phosphates are the most easy of solution, then follow those 
in bones, bone-ash, and minerals in the order here mentioned. 

In instituting experiments which have for their object the deter- 
mination of the comparative values of “insoluble phosphate” in 
different substances, or of c< soluble phosphate” derived from dif¬ 
ferent sources, it is important to bear in mind that there generally 
are, to some extent, other metals besides calcium in combination 
with the phosphoric acid—magnesium, for instance, in bones, and 
iron in eoprolites; and that other substances, which may have a 
beneficial or a deleterious influence on vegetation, are not unfre- 
quently found in considerable quantity in the manures employed, 
such as fluoride of calcium in apatite. These considerations render 
it necessary to inquire what influence these substances exercise. 
Space forbids entering at much length on the propriety of converting 
insoluble or tricalcic phosphate in every class of manures into 
soluble or monocalcic phosphate, seeing that the same quantity of 
phosphoric add costs three times as great a price in the latter form 
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as in the former. The monocalcic phosphate is soon reconverted 
into the tricalcic phosphate by the lime, &c., in the soil, and the 
only advantage of dissolving the insoluble phosphate seems to be that 
when soluble it gets intimately disseminated in the soil, and when 
reconverted it must exist in an extremely minute state of subdivi¬ 
sion, and probably fit for absorption by the plant. This intimate 
dissemination and minute state of division must ever be important 
desiderata in the application of any special manure, so that the tiny 
spongioles of our plants in search of food may find in whatever 
direction they go, not a lump here and none there, but in eveiy 
particle of soil an equal portion. 

In experiments in which soluble and insoluble phosphates are 
compared, the quantity of both left in the soil should be accounted 
for. Voelcker’s experiments have shown that no danger need be 
apprehended of losing any of even the soluble phosphate by being 
washed out, unless in very sandy soils. Many farmers prefer a 
manure in which only half of the phosphates have been rendered 
soluble, from an idea that soluble phosphate pushes forward the 
plant in its earliest stages, and that insoluble phosphate carries it 
on in its latest stages. This may be all quite true; but it has 
led to the belief, and to action on the belief, that soluble phosphate 
does no good in the end of the season. Experiments in which the 
same money value of two manures from the same source have been 
applied, the one with all its phosphates rendered soluble, and the 
other with only half, may, occasionally, apparently favour this 
hypothesis. There can be little doubt, however, that such a con¬ 
clusion is erroneous, and the cause is not difficult to find: the 
manure with only half of its phosphates soluble will contain much 
more phosphoric acid than the other, the same money value of 
each being applied, and some of its insoluble phosphates may have 
become available in the latter part of the season when the phosphates 
in the wholly soluble manure were probably already used. There 
is no reason to suppose that the crop on the entirely - soluble 
manure should grow less vigorously in the end of the season than 
on the other, provided that the same total quantity—and that large 
enough—of phosphoric acid had been applied in each case. It 
would be a very interesting experiment, and, considering the enor¬ 
mous quantity of phosphatic manures now used, one of consider¬ 
able importance, to make trial by lifting a sufficiently large quan¬ 
tity of the crop at different periods of growth. 

The granules of even the finest ground minerals are so hard and 
gritty, and the phosphate is dissolved so very slowlyin the soil, that the 
propriety of treating them, under almost every circumstances, with 
sulphuric add, can hardly be disputed. Very different is it, however, 
with bones; if. they be ground into dust, the granules, being porous, 
are quickly attacked, and rendered fit for absorption in a compara¬ 
tively short time—say a very few years. Guano phosphates are still 

TRANS.—MARCH 1865. 2 O 
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more easily dissolved; and it becomes questionable, under many 
circumstances, whether it might not be more profitable to use them 
in their natural condition, mixing them, when soluble phosphate is 
wanted to push a braird, with a quantity of a thoroughly dissolved 
mineral superphosphate. 

Reverting to our diagram, it will be seen, under "products of 
reaction,” that a large quantity of gypsum is formed by the addition 
of sulphuric add to tricalcic phosphate; and the question suggests 
itself, * Might not that substance, or the sulphuric acid it contains, 
occasion, to some extent at least, the acknowledged superior fertil¬ 
ising value of a superphosphate V 9 The behaviour (if we may be 
allowed the use of chemical phraseology thus far) of the various 
salts used as manures with the constituents of the soil—their 
decompositions and formation of new compounds—is too occult a 
science, the very outlines of which are still so much involved in 
obscurity, to permit one to have recourse to theory in answering 
this question. We can only call practical experiments to our aid, 
and beg to submit' the following, imperfect as they are. 

Hie object of these experiments is to compare an equal weight 
of phosphates from each of the great sources— guano, bones , bone- 
ask, and minerals —both as soluble versus insoluble phosphates, and 
as guano phosphates versus mineral phosphates, &c. The addition of 
gypsum to undissolved bone-ash, gypsum alone, and sulphuric acid 
alone, forma another inquiry 
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UmsibeneB, . 

Do. dissolved, 
BaKrinanso, . 

D& dtetwd, 

-.. ■ 

jOBipiWJLt . 

Gypsum, . • . 

lb. 

88.4 

107.2 

| UM 

180.2 

n>. 

150* 

61.0 

150 

42.8 

150 

150 

| 34.6 

! 150 
its 

Ifc. 

150 

150 

15* 

150 

150 

150 

150 

150 

150 

2 

14.93 

24.93 

14.93 
14.93 

14.93 

14.93 

14.93 

14.93 

14.98 

14.93 

14.93 

lb. 

163U59* 

161.59 

16L59 

tom cwt qr. Ib. 

16 18 3 0 
16 14 1 14 
19 13 3 0 
16 14 1 14 
19 18 1 21 

18 4 0 7- 

18 10 1 7 

19 5 3 21 i 
18 16 2 71 

20 10 3 21: 
11612 3 7 
15 4 0 21 

tans, art qr. lb. 

13 16 2 7 

14 18 2 21 
17 11 2 7 
1« 3 1 21 
17 5 1 7 

17 10 0 0 

15 2 2 0 

18 10 1 7 
17 8 121 

19 2 3 7 
17 11 2 7 
17 S S 0 


N.B .—Only half of the above quantities was applied in Section 2d. 


Ground coprolites was chosen as the type of phosphatic minerals, 
and Bolivian guano as the type of phosphatic guanos; a quantity 
of the latter we dissolved expressly for these experiments, there 
being no such manure in the market^ 

Farmyard manure at the rate of 25 cubic yards (equal to about 17 


* It has not been thought worth while to calculate the gypsum in the other dis¬ 
solved manures. 

+ Hundreds of tons of dissolved Bolivian guano have been sold this season. 
October 1864.—B. J. T. 
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tons) per acre was applied on the stubble in autumn on the experi¬ 
ment land. Yellow turnips was the. crop grown—sown June 3, 
singled July 11, and lifted November 2. The quantity of 
ground bones required to furnish 150 lb. of phoshpates contained 
nitrogenous matter equal to 14.93 lb. ammonia; as this was the 
largest quantity it was taken as the standard, and the deficiency in 
the others was made up by adding sulphate of ammonia The 
quantity of sulphuric acid and gypsum applied was made equal to 
that contained in the dissolved bone-ash. Each plot contained -£ 
of an acre, and was run across the line of the former ridges. Th e 
light manures were carefully weighed first for each plot, and then, 
just before sowing, for each drill They were mixed with a quantity 
of damp sand to prevent blowing, and make them of nearly uniform 
bulk. The sulphuric acid was mixed with a larger quantity of dry 
sand. The following is the analysis of a sample of soil taken from 
six different places in the experiment land:— 


Hygromefcric moisture, . ... . .86 

Organic matter, ..... 10.48 

Peroxide of iron, . - . . . . 3.17 

Alumina, ...... 10.08 

Lime, . . .... 1.10 

Magnesia, . . . . . .15 

Potash, ...... .30 

Chloride of sodium, .... .70 

Phosphoric acid, ..... .23 

Sulphuric acid, ..... .29 

. Carbonic acid, ..... .52 

Insoluble silicates, . . . . 72.30 


100.18 


The following are the analyses of samples of the manures:— 


Constituents. 

Ground 

CoprolUw. 

! 

11 

ji 

i! 

I! 

li 

H 

pi 

0 

I 

Water,. 

1.10 

2.18 

13.65 

6.99 

12.40 

14.75 



7.45 


6.65 

5.42 

23.85 

12.61 

17.54 

10.90 

16.28 

17.22 

.. 

1 ■ Iff 1 ?" !? * ‘W ' 

.. 

, , 



14.29 

17.69 

15.92 

21.31 

.. 


. . 

.. 

.. 

.. 

22.80 

27.60 

24.85 

33.25 



59.45 

73.71 

43,70 

66.26 

15.51 

10.85 

7.15 

5.01 



25.75 

14.79 

12.25 


«. 


. r T 


Cm 

[fi'WfjW 'Y* 41 

.. 



3.24 

33.18 

41.54 

39.76 

3&47 

89.81 

Alkaline saltvt ..... 

. . 

’.is 

1*55 

KE3 

3.45 

1.50 i 

.89 

3.63 

.68 

Saxtd,. 

7.05 

3.72 

5.00 

6.90 

3.68 

2.77 

8,35 

5.35 

Total,. 

Q 

100.00 


100.00 

100.00 | 

100.00 

1OO.O0 

100.00 

99.90 


-- 


43$ 

427 

trace 

.13 

L17 

'.is 

•* 

Bi7l.jlU.UiUi! I. 1 * 



• e 

2.17 

•* ! 




.. 

Equal totricalcic phosphate. 

** 

. ** 


as4 

•• . 


-• 




In these experiments we now see faults enough. It is so manifestly 
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evident that the soil in Section 2d has gradually improved from 
plot 1 to plot 12,—hut to what extent we have no means of ascer¬ 
taining, from there being only one nothing plot,—that the results 
from it must be entirely discarded The dissolved Bolivian guano 
produced the largest crop, and the turnips on it might have been 
singled a week earlier than on any other of the dissolved manures; 
but still that proves nothing, for the quantity of its phosphates ren¬ 
dered soluble was greater than of any of the others, and probably 
accounts for that result. The difference in forwardness of the young 
turnips at singling on the rest of the dissolved manures was not 
perceptible; but they were fully a week earlier than those on the un¬ 
dissolved plots, with exception of those on Bolivian guano, which 
were nearly as early as those on dissolved bones, dissolved bone-ash, 
and dissolved coprolites. This seems to show both the advantage 
derived from applying soluble phosphate to the young plant, and 
that Bolivian guano phosphates are easily rendered fit for absorption 
in the soil There was no apparent difference of the plants on the 
rest of the undissolved manures on the sulphuric acid, the gypsum, 
and the u nothing” plots. 

These experiments would have been infinitely more valuable had 
the whole of the phosphates in the “ dissolved * manures been ren¬ 
dered soluble, and a quantity of each equal to 150 lb. soluble phos¬ 
phates applied. Their value would have been still further en¬ 
hanced had the position of the plots been reversed in the duplicate, 
and had there been at least two nothing plots in each set—one at 
each side. We think, also, that greater accuracy would have been 
secured had they been made on much smaller plots. Wherever the 
land is undulating—and it is so over the most of Scotland—and even 
in many places where it is level, it is almost impossible to get a suffi¬ 
cient breadth uniform in quality for experiments with plots so large as 
A- of an acre, if there be many of them. We have come to no con¬ 
clusion yet what the size should be, but are simply finding our way to 
it year after year. Itmaynotbeout of place to give here our experi¬ 
ence so far as it has come: Our first year’s experiments were made 
on plots of the size very often adopted—namdy, one acre each; but 
the results of the duplicates were so conflicting that all had to be 
thrown aside. We saw at once that, this was owing to the soil not 
proving so uniform as appearances portended, and we resolved, al¬ 
though not without some compunctions, arising from having im¬ 
bibed popular prejudices without calmly reasoning whether small 
plots might not give as accurate results as large ones, to try 
plots J of an acre each in the following year. The results of these 
were consigned to a similar fate; the duplicates would not tally 
with the others. We then took to of an acre, and had then one, 
but only one, fit for publication. This year we have adopted ^ and 
3 ^ of an acre as the sizes of each plot, but we think tins still much 
too large, and intend next season to work wither of an acre or less. 
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We now see many advantages conducive to accuracy connected with 
small-plot experiments, which, after further experience, we may take 
occasion to point out. In the mean time, let all experimenters 
make every experiment in duplicate at least; a check which, in 
our view, is indispensable, is thus secured. 

Before concluding, permit me to acknowledge the kind assistance 
and very important suggestions which I received, when planning 
and conducting these experiments, from Professor Anderson, who, 
although I was entirely a stranger to him, took the deepest interest 
in every point connected with them, analysed the soil and manures 
free of charge, and to whom, in short, the greater share of whatever 
merit belongs to them is due. At the same time let it be distinctly 
understood that he is by no means responsible for any of the remarks 
and opinions expressed in this report. 

APPENDIX TO EEPOBT ON ct SOLUBLE AND INSOLUBLE PHOSPHATES.” 

Since the foregoing was written. Dr Anderson has kindly fav¬ 
oured me with the results of the analyses of samples of the temps 
grown in the experiments detailed at page 496 :— 


No. of 
Plot. 

Name of Manure. 

Water ! Albuminous 

" j Compounds. 

Other Organic 
Matter. 

Ash. 

Phosphoric 
Add in 100 7 
Parts of Ash. 

Nitrogen in 
Dry Turnip. 

1 

Nothing, .... 

89.25 

0.72 

9.19 

0.84 

6.80 

1.60 

2 

Ground coprolites, . 

88.48 

0.78 

9.69 

0.85 

11 .C2 

1.60 

S 

Do. dissolved. 

90.25 



0.68 

.. 

.. 

4 

Bone-ash, .... 

89.56 

0.92 


0.54 

10.25 

1.49 

5 

Do. dissolved. 

89.76 

0.86 

8.54 

0.84 

1 1L10 

1.49 

6 

Bone-ash and gypsum, 

90.79 

0.81 

7.64 



1.55 

7 

Ground bones, . . 

88.38 

1.04 

9.80 

0.78 

11.38 

1.55 

8 

Da dissolved, 

91.89 

0.61 

6.79 

0.71 

10.20 

1.39 

0 

Bolivian guano, . . 

89.17 

0.96 

9.10 

0.77 

11.85 

1.55 

10 

Do. dissolved. 

89.51 

0.87 

a 64 

0.88 

10.61 

1.40 

11 

Sulphuric acid, . . 

90.64 

0.77 

7.84 

0.75 


1.44 

12 

j Gypsum, . 

89.92 

0.76 

8.58 

0.74 

8.68 

L39 


COMPLETE ANALYSES OP THE ASH OF NOS. 1 AND 7. 


Peroxide of iron. 


No. 1 (Nothing). 
2.02 

No. 7 (Ground Bones). 
3.11 

Lime, 


9.91 

9.90 

Magnesia, 


1.51 

2.61 

Potash, 


35.30 

35.26 

Soda, . 


2.01 

... 

Chloride of potassium. 


. ... 

1.47 

Chloride of sodium, . 


7.72 

11.36 

Phosphoric acid, 
Sulphuric acid. 


6.30 

9.99 


9.51 

9.83 

Chlorine, 


. ... 

... 

Carbonic acid. 

Silica, 


1406 

5.35 


3.98 

2.56 

Carbon, 


. ' 7.68 

&56 


It will be observed that these analyses have been made in such a 
maimer as to give a comparison of the feeding value of the differ- 


















500 


SOLUBLE AND INSOLUBLE PHOSPHATES. 


ent specimens of turnip, and, also, to show whether the presence of 
phosphates in the manure had any effect on the quantity of phos¬ 
phoric add in the ash. 

Although there is a perceptible difference in the percentage of 
water , yet with the exception of bones and eoprolites there is no 
apparent connection attributing this result to one class of manures 
more than to another. "With these the quantity of water is greatest 
from tire dissolved manures; it would thus appear that the increase 
of crop is obtained at a certain sacrifice of quality, which, however, 
is much more than counterbalanced by the increased weight of 
produce. 

The nitrogen varies comparatively little in the different samples; 
the great difference is in the other organic matters, which natur¬ 
ally are highest in those samples which contain the smallest amount 
of water. 

The most interesting point, however, is the marked effect of 
phosphatic manures in increasing the quantity of phosphoric add 
in the ash—see 5th column in the Table. 

The complete analyses of the ash of Nos. 1 and 7—the one grown 
wife a phosphatic manure, and the other without any manure—show 
comparatively little difference, wife the exception of the quantity of 
phosphoric acid. 
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By Samuel D. Shtbrut, Saltcoats, East Lothian. 

[Premium—Medium Gold Medal] 

I give a report of four experiments conducted in 1863 with dis¬ 
solved and undissolved phosphates. The report may not be deemed 
worthy of a premium, but I have only to mention in regard to the 
practical part that, in carrying out these experiments, every possible 
personal attention was given to see the manures properly mixed, 
weighed, and equally sown. I will, as briefly as possible, with each 
table of experiments, mention how these trials were carried out, in 
order that some estimate may be formed whether they offer any 
reliable data for the future guidance, either of the agricultural 
chemist, or the practical agriculturist. It is well blown that science 
and practice do not always agree; there is something hid in nature 
disturbing this harmony. Agricultural chemistry has already done 
much to increase the produce of the soil, and will still do much 
more; but the agricultural chemist must be assisted by tbe practi¬ 
cal agriculturist in order to reconcile theory and practice. I was 
induced to make the comparative trials with coprolites and bone- 
ash, by reading the opinion of an agricultural chemist, that on some 
soils coprolites (the price of the raw material under £3 per ton) 
would produce a better result than a bone-ash superphosphate (the 
raw material above £5 per ton). This statement coming from one 
well qualified to give an opinion, I thought the agricultural com¬ 
munity would be blind to their interest if they did not tiy to prove 
this. Why, here is a direct saving of nearly £3 per ton! I made 
the experiments on two classes of soil, and on one of them the 
coprolites proved superior, as the tables will show. 

Experiments in Table No. l. 

I will first mention in regard to this table that I made two experi¬ 
ments in 1862 with dissolved and undissolved bone phosphates, 
and the result was highly favourable to the dissolved phosphates. 
On the same plots of ground—viz., a quarter of an imperial acre—I 
determined to carry out the result of the wheat crop. The ground 
was ploughed in the beginning of February 1863, the ridges being 
separated by a wide farrow ; the wheat was sown on the 10th of 
February by a broadcast machine, and the same mixture of artificial 
manures which were applied to the turnip crop—viz., 5 ewh bone- 
ash superphosphate and 3 cwt. Peruvian guano, versus 5 cwt of 
undissolved bone-ash and 3 cwt. of Peruvian guano—were sown 
broadcast along with the seed at the rate of 4 cwkper acre. -The 
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wheat was sown at three bushels per acre. The braird, after the dis¬ 
solved phosphates, was decidedly superior; and although, to judge 
from the bulk on the ground when the grain was in ear, the impres¬ 
sion was in favour of No. 2—viz., the undissolved phosphates—the 
straw when the grain was reaped was much softer, and the ears did 
not ripen so well. The quality of the grain No. 1 was superior, 
weighing lb. per bushel more than the other; the straw was also 
of finer quality, and there was less chaff and less light grain. 

Table No. 2—Experiments on Swedes. 

The braird of No. 1 was much better than that of No. 2, and 
kept in advance till the middle of October, when No. 2 appeared to 
grow more vigorous, and the stems were much more luxuriant in 
November when the turnips were weighed. These experiments 
were made on a quarter of an imperial acre, and two drills of each 
lot (201 yards long) were weighed. 

Table No. 3—Experiments on Swedes. 

The braird of No 1 was by far the best, and continued in advance 
rill the beginning of November, when the crop was weighed. The 
stems of No. 2 were much greener and fresher-looking, and of 
decidedly more value for giving to ewes or young cattle. In this 
table I give for comparison She result of farmyard manure and 
guano. Estimating the farmyard manure at 6s. per ton, the cost per 
acre would be about £6 sterling. 

Table No. 4 —Experiments on White Globe Turnips, sown on 
the 1st of June. 

There were four drills 201 yards long, and we weighed the two 
middle drills of each lot. It was perfectly calm when the manures 
were sown. The experiments were tested on the’14 th of November. 
Na 1, 6 cwt. of bone-ash superphosphate and 2 cwt. of nitrate of 
soda; No. 2, 6 cwt. of ©oproKte phosphate and 2 cwt. of nitrate of 
soda; Na 3, 6 cwt. of undissolved bone-ash and 2 cwt nitrate of 
soda. In this trial No. 1 again took the lead. No. 3 was far 
behind at the time of singling, but gradually gained, the stems 
being peculiarly dark and vigorous, even up to the time when the 
turnips were weighed. No. 2 gradually gained on No. 1, and some 
weeks before the turnips were tested, appeared decidedly superior. 
In this experiment the coprolites gave 7 cwt. per acre more than 
bone-ash, and this extra crop the produce of a much smaller outlay. 
The undissolved phosphates are also superior to the diss olved 
phosphates, which may be attributed to the very light character of 
the soiL 

The results of these experiments are decidedly favourable to dis- 
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solved phosphates when applied to the turnip crop. ' The character 
of the soil where the experiments were made was well suited to un¬ 
dissolved phosphates. This superiority has been maintained during 
two seasons the very opposite to each other. The summer of 1862 
being unusually wet—there were only three days in the month of 
June without rain; whereas the summer of 1863 was remarkably 
dry—there being only one wet day in the month of June. The 
field where the white turnips were grown—in which the undissolved 
phosphate proved superior to the other—is almost pure sand. In 
regard to the wheat crop, there was more bulk of straw. This 
shows the greater lasting qualities of the undissolved phosphates; 
but even here the other produced more money value. The most 
profitable manure to apply to the turnip crop is the one which will 
give the greatest produce without calculating too much on its last¬ 
ing quality. On a large turnip crop depends very much the suc¬ 
cessful cropping of a rotation. 

I have samples of all the manures, with their analysis; also 
samples of the soils where the experiments were made. 


Table No. 1. 

Previous crop, Swedish turnips, grown with mixture of Peruvian guano, dissolved 
and undissolved phosphates, applied at the rate of 8 cwt. per acre, without 
farmyard manure. The turnip crop on Plot No. 1—viz., the mixture of 
Peruvian guano and dissolved phosphates—weighed 2 tons 16 cwt. per acre 
more than Plot No. 2, which was manured with Peruvian guano and undis- 
. _ solved phosphates. 

Ground in each lot under experiment, J of an imperial acre. 

Produce of wheat crop after dissolved and undissolved phosphates, combined with 
Peruvian guano:— 



Quantity of Manure 
applied. 

Bate per 
Acre. 

i 

| 

■Si 

‘tojf 

?; 

Light. 

Straw. 

Chaff. 

No. 

1. 

/5 stones bone -ash 
) superphosphate, . f 

13 stones Peruvian f 

4 cwt. 

£ S. £. 

1 16 10 

st lb. 

176 8 

at. lb. 

17 12 

lb. 

11 

st. lb. 

208 14 



{ guano, . . } 








No. 

2. 

(5 stones undissolv-'J 

J ed bone, . . f 

1 3 stones Peruvian f 

4 cwt. 

1 18 1J 

174 8 

17 7 

18 

218 8 

140 


V guano, . . ) 






• 



There were two ridges in each experiment, 101 yards long by 18 feet in width. 
The experiments were separated by a wide furrow. The wheat was sown on the 
10th February 1868 by a broadcast machine. The manures were sown broadcast 
along with the seed. The crop was reaped, "carried, and thrashed under equality 
of circumstances. 

Character of soil, lightish free gravelly turnip land. 

22 lb. of straw to the stone. 
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Table No. 2. 

Experiments ■with Swedish Turnips, £ of an imperial acre—8 drills, 201 yards 
long, 27 inches wide. Swedes sown on the 21st of May 1863, weighed on the 
28th November. 

Portion weighed, 2 drills of each lot. 



Bate per Acre. 

Cost per Acre. 

Produce. 

No. 1. 

( 4 cwt. bone superphosphates, . \ 

\ 4 cwt. guano, Peruvian, . . .- j 

£3 19 

0 

j 21 tons, 16 cwt., 5 
\ stones, 10 lb. 

No. 2. 

1 4 cwt. coprolite phosphates, . . > 

\ 4 cwt. Peruvian guono, . . . j 

3 10 

0 

20 tons, 8 cwt. 

No. 3. 

f 4 cwt. dissolved phosphatic guano,) 
14 cwt. Peruvian guano, . . . ( 

4 3 

0 

f 21 tons, 13 cwt., 3 
\ stones, 6 lb. 


Table No. 3. 


Experiments with Swedish Turnips sown five days earlier, with more moisture, 
causing larger crops. 



Bate per Acre. 

Cost per Acre. 

Produce. 

No. L 

j 5 cwt. bone-ash dissolved, . , . ) 

13 cwt. Peruvian guano, . . , j 

£3 13 9 

J 24 tons, 12 cwt., 6 

1 stones, 12 lb. 

No. SL 

f 5 cwt. undissolved bone-ash, . . ) 

\ 3 cwt. Peruvian guano,.... f 

3 13 9 j 

(23 tons, 8 cwt., 4 
i stones, 9 lb. 

For comparison I give the result of farmyard manure and guano:— 

No. 3. 

f 12 tons of dung,.) 

(4 cwt. guano,.j 

£6 2 0 

< 25 tons, 19 owt, 3 
\ stones, 6 lb. 


Character of the soil, fine average turnip loam. 


Table No. 4. 

Experiments with White Globe Turnips, sown on 1st June 1863, tested 14th Nov. 



Bate pa- Acre. 

Cost per Acre. 

Produce. 

No. 1. 

f 6 cwt. of bone-ash dissolved,. . > 

(2 cwt. of nitrate of soda, . . j 

£3 12 6 

21 tons, 12 cwt. 

No. 2. 

( 6 cwt. coprolites,.> 

t 2 cwt. nitrate of soda, .... j 

2 19 0 

(21 tons, 19-cwt., 5 
\ stones, 10 lb. 

| No. 3. 

{ 2 cwt. nitrate of soda, . . * ] , } j 

3 12 6 

(21 tons, 17 cwt, 2 
t stones, 41b. 


Character of soil, light sandy land. 
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Experiments repeated in 1864 have given a quite different result 
from those made in 1863. Both seasons were remarkably dry, and 
the nature of the soil where the experiments of 1863 were made, 
was much more suited for undissolved phosphates than the field in 
which the subsequent trials were conducted, the percentages of day 
and sand being nearly reversed. From a partial analysis by Dr 
Macadam, the field in which the experiments were made in 1863 
gave 65 sand *and 33 clay ; and this season these proportions were 
just reversed. I am satisfied, however, it was not the difference of 
soil that altered the results—it was caused by some peculiarity of 
the season. Our swedes were severely mildewed towards the end of 
September, and I observed the experiments with dissolved phos¬ 
phates suffered much more than the others; they never recovered, 
and became prematurely ripe. On the other hand, those with the 
undissolved phosphates scarcely hung a lea£ continued quite 
vigorous, and the bulbs grew much during October and November. 
I have carried out the results in the cereal crops for two seasons. 
These, especially last year (crop 1864), are much in favour of un¬ 
dissolved phosphates. I have always found more weight of straw 
per acre where tmdissolved phosphates had been applied to the 
green crop. It. depends entirely on the nature of the season 
whether most straw, most grain, and most profit are in unison; but 
it is a great matter to secure plenty of straw. I have no hesitation 
in recommending the use of undissolved phosphates to the green 
crop, when this is wanted by the cereal crop. 

Experiments in growing Swedish Turnips with dissolved and tmdissolved phos¬ 
phates, made at Saltcoats, crop 1864. Swedes sown on the 14th of May, 
weighed 28d November; £ imperial acre in each experiment 

Table No. 1.—Phosphates in combination with a large proportion of 
ammonia—viz., 

Weight of crop imperial acre, 
tons. cwfc. st. Jb. 

6 cwt Peruvian guano and 2 cwt. undissolved bone-ash, .29 1 1 9 

6 cwt Peruvian guano and 2 cwt. dissolved bone-ash, . . 25 IS 5 6 

Table No. 2.—Phosphates in combination with a small proportion of 
ammonia—viz., 

3 cwt Peruvian guano and 5 cwt. undissolved bone-ash, 

3 cwt Peruvian guano and 5 cwt dissolved bone-ash, . 

Character of soil, about 65 per cent clay, 85 sand. 


tons, cwt* st it 

. 26 9 7 1 

. 21 7 2 0 
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PREMIUMS AWARDED BY THE SOCIETY IN 186A 


Note. —The awards at Stirling Show, having already been published, are excluded. 


REPORTS. 

1. L.30 to Archibald Stunock, Struthers Cottage, Kilmarnock, for a Report 

on the agriculture of Ayrshire. 

2. Gold medal, or L.10, to Patrick Shirriff, Haddington, for Report on new 

variety of agiicultural plants—“ Shirriff s Bearded Wheat.” 

3. Gold medal, or L.10, to John Maclaxen, Rossie Priory, Inchture, for a Re¬ 

port of experiments on feeding two kinds of Leieesters. 

4 Gold medal, or L.10, to George Armatage, veterinary surgeon, Pensher, 
Fence Houses, for a Report on foot-and-mouth disease. 

5. Gold medal, or L.10, to Christopher Young Michie, forester, Duthil, Carr 

Bridge, Morayshire, for a Report on the uses and value of timber. 

6. Medium gold medal, or L.5, to said Christopher Young Michie, for a Re¬ 

port on the general management of plantations. 

7. L.5 to Hugh Borthwick, shepherd, Traquair Knowe, Peebles, for a Report 

on scab in sheep. 

DISTRICT COMPETITIONS. 


i CATTLE. 

The District of Cowed, 

Bulls, Class L* 1. Duncan M e Arthur, Auchadunan, Cairadow, L.7 0 0 
2. Duncan Turner, Corrachaive, Dunoon, . 4*00 

Bulls, Class ILf Robert Lament, Ardyne, Dunoon, , . 6 0 0 

Heifers. 1 . Thomas Lochhead, Toward, Dunoon, . 5 0 0 

2. John d Turner, Dunlaskin, Dunoon, . 3 0 0 


Bu yw. 

Bulls, Class L 

Brins, Class II. 
He ifers. 


The District of the Royal Northern Society. 

A. Cruickshank, Sittyton, Aberdeen, Silver Medal. 

1. Alex. PateTson, Mulhen, Keith, . „ L.3 10 OJ 

2. Wi lliam M'Combie, Tillyfour, Aberdeen, 2 0 OJ 

Robert Walker, Montbletton, Banff, . 6 0 0 

1. Henry A. Rannie, Mill of Boyndie, Banff, 5 0 0 

2, George Milne of Kinaldie, Aberdeen, . 3 0 0 


Bulls. 

Bulls, Class L 


Bulls, Class II 
Heifers. 


The District of Deeside. 

Sir James H. Burnett of Leys, Bart, Silver Medal 

1. James 0. Thom, Quithelhead, Durris, 

Aberdeen,.L.3 10 Ot 

2. John Anderson, Graigton, Banchory Teman, 2 0 OJ 
JohnRoss, Nether Park, Drnmoak, Aberdeen, 6 0 0 

1. William Wilson, Brathms, Banchory, . 5 0 0 

2. John Smith, West Mhing of Campfield, 

Banchory,.3 0 0 


The County of Inverness. 

Bulls, Class L 1. Duncan M'Pherson, banker, Kingussie, . L.7 0 0 
2. Robert Anderson, KildirmimieTNairn, , 4 0 0 


Class L, Bulls calved before let January 1862. 

^ Bulls calved after 1st January 1862. 

t Half Premiums awarded, the number of lots being under six. 



PREMIUMS AWARDED BY THE SOCIETY IN 1864. 507 


Bulls, Class II. 
Heifers. 


Bulls. 

Bulls, Class L 

Bulls, Class II. 
Heifers. 


Bulls. 

Bulls, Class I. 

Bulls, Class IL 
Heifers. 


Bulls. 

Bulls, Class H. 
Heifers. 


Bulls, Class L 

Bulls, Class II. 
Heifers. 


Stallions. 

Mares. 

Fillies. 


Stallions. 

Mares. 

Fillies. 


Stallions. 

Mares. 

Fillies. 


Stallions. 

Mares. 

Fillies. 


William Fraser, Upper Lairgs, Daviot, 

Inverness,.L.6 0 0 

1. David M‘Bean, Naimside, Cawdor, Naim, 5 0 0 

2. Robert Anderson, Kildrommie, Naim, . 3 0 0 


The County of Elgin, 

James Geddes, Orbliston, Fochabers, 

1. Robert Anderson of Loebdlm, Naim, 

2. Robert Scott, Manbeen, Elgin, 

James Geddes, Orbliston, Fochabers, 

1. John M‘Kessaek, Balnaferry, Forres, 

2. John Adam, Dykeside, Elgin, . 


Silver Medal, 
. L.7 0 0 

4 0 0 
6 0 0 

5 0 0 
3 0 0 


The County of If aim. 

Robert Anderson of Loehdhu, Naim, Silver Medal 

1. James M'Kessock, Heathmont, Naim, * L.7 0 0 

2. A. F. M'Lennan, Meikle Urchany, Naim, 4 0 0 

James M‘Fherson, Camoch, Cawdor, . 6 0 0 

1. James M c Kessock, Heathmont, Naim, - 5 0 0 

2. Alex. Walker, Brightmony, Auldearn, . 3 0 0 


The District of Annandale. 

Alex. Jardine of Applegirth, Lockerbie, Silver Medal. 
Joseph Kerr, Barloutn, Torihorwald, 

Dumfries,.L.6 0 0 

1. Robert Jardine of Balgray, Loekerbie, . 5 0 0 

2. James Riddick, Hartwood, Lockerbie, . 3 0 0 

The District of Kintyre. 

1. James Greenlees, Moy, Campbeltown, . L.7 0 0 

2. John Mitchell, Ballymenach, Campbeltown, 4 0 0 
Samuel Mitchell, Chescan, Campbeltown, 6 0 0 

1. Robt Cunningham, Lochsainsh, Campbeltown, 5 0 0 

2. Chas. MUonnachy, Knockriocb, Campbeltown, 3 0 0 


DRAUGHT-HORSES. 


The County of Lanark. 

Wm. Robertson, Mitchelton, Lochwinnoch, L.25 0 0 
Allan Strothers, Broomfield, Larkhall, . 10 0 0 
John Clarke, Sweethope, Bothwell, . . 5 0 0 


The County of Linlithgow. 

Samuel Clark, Manswxae, Kilbarchan, . L.25 0 0 

David M f Gibbon, Inveravon, Polmont, . 10 0 0 

James Young, Balvormie, Linlithgow, . ^5 0 0 


The County of Edinburgh. 
James Kerr, Lochend, Kilbimie, 
James Lawrie, Mitchelston, Stow, . 
James Lawrie, Mitchelston, Stow, 

The District of Wester Moss. 
John Barr, Harperland, Kilmarnock, . 
Murdo Bethune, Dreim, Beauly, . 
William Allan, Dunrornie, Dingwall,. 


L.25 0 0 
10 0 0 
5 0 0 


L.25 0 0 
10 0 0 
5 0 0 
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entire colts. 

The Stewartry of Kirkcudbright 
Ojste-Yeab-Old Colts. William Bigg, High Banks, Kirkcud¬ 
bright, . . . . . L.4 0 0 


The District of Machars in Wigtownshire. 

Two-YeaBtOld Colts. James M‘Kie, Culnoag, Whithorn, . L.3 0 0* 
One-Yeab-Old Colts. John Anderson, Airies, Newton-Stewart, 4 0 0 


LEICESTER SHEEP. 


The County of Haddington. 


Tups. Arthur Jas. Balfour of Whrttingham, Pres- 

tonkirk, ....... 

Tups. Thomas Simson, Blainslie, Lauder, 

Shearling Tups. Thomas Simson, Blainslie, Lauder, 

Ewes. John Lees, Marvingston, Gifford, 

Shearling Ewes. David Ainslie of Coaterton, Blackshiels, . 


Silver Medal. 
L.5 0 0 
5 0 0 
2 10 0 * 
2 0 0 * 


The District of the Border Union Society . 
Tups. George Simson, Courthill, Kelso, 

Shearling Tups. Thomas Stark, Mellendean, Kelso, 
Shearling Ewes. George Simson, Courthill, Kelso, 

The County of Forfar. 

Tups. William Goodlet, Bolshan, Arbroath, . 

Shearling Tups. William Goodlet, Bolshan, Arbroath, . 
Ewes. ChariesLyaJl, Old Montrose, 

Shearling Ewes. William Goodlet, Bolshan, Arbroath, . 


L.5 0 0 
5 0 0 
2 0 0 * 


L.5 0 0 
5 0 0 
5 0 0 
4 0 0 


CHEVIOT sheep. 

The Islands of Islay , Jura, and Golonsay . 

Tups. William Webster, Daill, Bridgend, Islay, 

Ewes. Colin Hay, Colmkill, Port Ellen, Islay, 

Shearling Ewes. Colin Hay, Colmkill, Port Ellen, Islay, 


L.5 0 0 
5 0 0 
2 0 0 * 


The District of West Teviotdale. 

TUPS. Thomas Welsh, Braefoot, Moffat,. .. Silver Medal. 

Tups. Thomas Welsh, Braefoot, Moffat, . . L.5 0 0 

Shearling Tups. John Moffat, Crank, Hawick, . . . 5 0 0 

Ewes. William Turnbull, Falnash, Hawick, . . 5 0 0 

Gimme rs. Thomas Welsh, Hislop, Hawick, . . 4 0 0 

The County of Peebles. 

Tups. Sir Graham G. Montgomery, Bart., M.P., Silver Medal. 

Tups. John Archibald, Blackhouse, Duddingston, 

S. Queensfeny,.L.5 0 0 

S hear ling Tups. Charles Alexander, Easter Knowe, Stobo, 

Peebles, .... ..500 

Ewes. John Archibald, Blackhouse, . . . 5 0 0 

Shearling Ewes, William Ballantyne, Wormiston, Eddlestone, 2*0 0* 


Half Premiums awarded, the number of lots being under six. 
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The Pastoral District of Doss-shire. 

Tups. David Mundell, Auchindrean, Dingwall, . L.5 0 0 

Shearling Tups. John MacLennan, Oamoeh, Strathconon, . 5 0 0 

Ewes. David Mundell, Auchindrean, Dingwall, . 5 0 0 

Shearling Ewes. William Laidlaw, Bogie, Dingwall, .* . 4 0 0 

The County of Sutherland. 

Tups. John Miller, Downreav, Thurso, . . L.5 0 0 

Shearling Tups. John B. Dudgeon, Crakaig, Golspie, . . 5 0 0 

Ewes. Marcus Gunn, CuLgower, Golspie, . . 5 0 0 

Shearling Ewes. William Mitchell, Ribigil, Tongue, Lairg,. 4 0 0 

BLACKFACED SHEEP. 

The, District ofBadejioch and Bothiemurchus. 

Tups. Messrs Macdonald, Strathmashie, Laggan, . L.5 0 0 

Shearling Tups. Messrs Macdonald, Strathmashie, Laggan, . 5 0 0 

Ewes. N. P. Stewart, Biallid, Kingussie, . . 2 10 0* 

Shearling Ewes. Messrs Macdonald, Strathmashie, Laggan, . 2 0 0* 

The District of Lochaber. 

Tups. A. C. Campbell of Monzie, Fort-William, Silver Medal. 

Tups. W. Beid, GlenJfinnon, Fort-William, . . L.5 0 0 

Shearling Tups. John Cameron, Achintee, Fort-William, . 5 0 0 

Ewes. James Sinton, Comavon, Fort-William, ■ „ 5 0 0 

Shearling Ewes. J. H. Pender, Achtndall, Fort-William, . 4 0 0 

The District of Lorn. 

Tups. Chas. A. Stewart of Achnacone, Appin, Silver MedaL 

Tups. Donald Sinclair, Achinreir, Bunaw, . . L.5 0 0 

Shearling Tups. Chas. A. Stewart of Achnacone, Appin, . 5 0 0 

Ewes. Donald Sinclair, Achinreir, Bunaw, . . 5 0 0 

Shearling Ewes. Colin M^aHum, Baligown, Oban, . . 4 0 0 

SWINE. 

The District of Alford. 

Boars. Andrew Wilson. Whiteside^Forbes, . . Silver MedaL 

Boars. 1. Charles Bruce, Waltheton, Wbitehouse, . L.4 0 0 

2. J. & J. Martin, Mill of Keig, Whitehouse, . 2 0 0 

Sows. 1. Andrew Wilson, Whiteside, Forbes, . . 3 0 0 

2. Alex. Aitken, Meikle Endovie, Alford, . 10 0 

The District of Dalkeith. 

Boars. The Duke of Buccleuch, K.G., . . . Silver MedaL 

Boars. 1. A. Naismith, Windlesfcrawlee, Edinburgh, L.4 0 0 

2. Thomas Sadler, Norton Mains, Ratho, * 2 0 0 

Sows. 1. Thomas Sadler, Norton Mains, Ratho, . 3 0 0 

2. Wm. Ford, Hardengreen, Dalkeith, . . 10 0 

DAIRY PRODUCE. 

The Chanty of Lanark. 

Cured Butter. 1. Mis Smith, Blairmuckhole, Shotfcs, . . L.3 0 0 

2. Dd. Strachan, Meikle Eamock, Hamilton, . 2 0 0 


Half Premiums awarded, the number of lots being under six. 
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Sweet-Milk j James All an 3 West Mains, Stonehouse, . Silver Medal. 

Cheese. { 1. John Dnnlop, Whiteshawgate, Strathaven, L.3 0 0 
2L D. Dnnlop, Mid&lecroffc, Strathaven, . . 2 0 0 

The Western District of Mid-Lothian. 

Cured Butter. Robert Steuart of Carfm, Westwood, West- 

Calder, ....... Silver Medal. 

1. John Chalmers, Heads, Whitburn, . . L.3 0 0 

2. James Walker, Tippethill, Bathgate, . . 2 0 0 

The Lower Ward of Renfrewshire. 

Cured Butter. 1. Arthur Lang, Pennytersal, Kilmalcolm, . L.3 0 0 

2. John M*Ghie, West Kilbride, Kilmalcolm, . 2 0 0 

The District of Kilmarnock. 

The Medium Gold Medal was awarded to the following:— 

Sweet-Milk ) John Baird, Kirkmabreck, Creetown, Kirkcudbright. 

. Cheese, j William Bone, Auchencloigb, Galston. 

SEED COMPETITIONS. 

The Silver Medal has been awarded to the following:— 

The County of Ayr . 

James Wright, South Sanquhar, St Quivox, for Chevalier Barley. 

P. B. Mure Macredie of Perceion, Irvine, for English Poland Oats. 

James Blair, Girlrig, DundonaM, for Perennial Bye-Grass Seed. 

The District of Wester Boss. 

Henry Ardullie, Dingwall, for White Essex Wheat 
The District of the Bloch Isle 

Donald MKay, Kessock Farm, North Kessoek, for Potato Oats. 

The County of Caithness. 

Alex. lifting, Skaill, Thurso, for Common Bere. 

Alex. Adam of Lynegar, Thurso, for Birley Oats. 

The Islands of Shetland. 

George Bruce, Veensgarth, Lerwick, for Sandy Oats. 

George Brace, Veensgarth, Lerwick, for Caithness Bere. 

George Brace, Veensgarth, Lerwick, for Bye-Grass Seed. 

The District of Spey , Avon, and Fiddochdde. 

Dr Alex. Creyk, Georgetown, Ballindalloch, for Norfolk Barley. 

Miss Macpherson Grant of Aberiour, Graigellachie, for En glish Birley Oats. 

The District of Stratheam. 

John Whyte, Mairhead, Panning, for Potato Oats. 

PLOUGHING COMPETITIONS. 

In the course of the year 1863-1864, the Society’s Medal was 
awarded at 129 Ploughing Competitions, the details of which are 
given in the ‘ Transactions ’ for July last. 
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MEDALS IN AID OF PREMIUMS GIVEN BY LOCAL SOCIETIES. 


The SQver Medal has been awarded to the following:— 

The County of Renfrew. 

Alexander Graham of Capellie, Barrhead, fox Ayrshire Bull. 

The District of Strathbogie. 

Charles Bruce, Broadland, Huntly, for Shorthorn Bull 

The District ofStrontian. 

Hugh Maclaine of Rahoy, Strontian, for 2 Highland Heifers. 

The Island of Skye. 

John Stewart, Duntultn, Portree, for Highland Bull 

The County of Banff and District of Turriff. 

Andrew Longmore, Rettie, Banff, for Shorthorn BulL 

The Upper Ward of Lanarkshire. 

John Watson, Culteralleis, Biggax, for Blackfaced Tup. 

The Western District of Mid-Lothian. 

John Wallace, Bumhouse, Uphall, for Ayrshire Bull 

R. M. Buchanan, Livingstone 3101, Mid-Calder, for Draught Mare. 

The District of Penicuich. 

James Wilson, Wester Cowden, Dalkeith, for Draught Mare. 

Thomas Murray, Eastaide, Penicuick, for Blackfaced Tup. 

The District of Buchan. 

Alex. Beattie, Newlandshill, Stricken, for Shorthorn BulL 
George Baird of Stricken, for Polled Cow. 

The District of Wester Boss. 

Major Wardlaw, Belmaduthy, Munlochy, for a Shorthorn Bull. 

The District of Spey, Avon , and Fiddochside. 

William CantJie, Keitkmore, Dufftown, for Shorthorn BulL 
Alexander Paterson, Mulben, Keith, for Polled Heifer. 

The District of Kilmarnock. 

Wm. Donald, Sombeg, Galston, for Ayrshire BulL 
Thomas Lindsay, Townend, Craigie, for Ayrshire Cow. 

Hugh Woodburn, Annandale, KOmaurs, for best-managed Farm. 
James Pollock, Raws, Kilmarnock, for best-managed Dairy. 

Hugh Woodburn, Annandale, Kilmaurs, for best-manned Green Crop. 
James Brown, Whinpark, Kilmarnock, for best-kept Fences. 

Hugh Stewart, Raws, Kilmarnock, for Hedge-Cutting. 

The District of the Black Ide. 

A. P. Smith, Munlochy, lor Shorthorn BulL 
TRANS. —MARCH 1865. . 2 P 
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The District of Fettercaim. 

William Brown, Pitnamoon, Laurencekirk, for Polled Angus Cow. 

Charles Durwaia, Eagle Inn Farm, Fettercaim, for best-managed Green Crop. 

The District of Mauchline. 

James Wallace, Auchenbraine, Galston, fox Ayrshire Bull and Cow. 

The District of Cumnock 

R. & P. Waxdrope, Changue, Cumnock, for Ayrshire Bull 
William Craig, Watstone, Cumnock, for Ayrshire Cow. 

William Craig, Craigvilla, New Cumnock, for Sweet-Milk Cheese. 

William Anderson, Burnside, Cumnock, for Cured Butter. 

John Herman, Holm, Cumnock, for best Collection of Boots. 

James Murray, Donaldson Braes, Cumnock, for best Collection of Seeds. 

The District of Sanquhar. 

James Hyslop, M^Crirrick’s Cairn, for Ayrshire BulL 
H. D. B. Hyslop, Tower, Sanquhar, for Ayrshire Cow. 

James Campbell, Knockenjig, for Sweet-Milk Cheese. 

Mrs Paterson, Craigdarrocn, for Cured Butter. 

Thomas M'Kie, Bumfoot, for best Collection of Boots. 

The County of Caithness. 

James Henderson of Biibster, Wick, for Shorthorn BulL 

Sir John Sinclair, Bart, Barroch House, Wick, for Shorthorn Cow. 

The District of Inverness. 

Bdbext Gentle, Dell, Inverness, for laid Cheviot washed WooL 
Bbbert SintomLeadclune, Inverness, for laid Blackfaced unwashed WooL 
James Aires, Woodside, Inverness, for laid Cross washed WooL 

The County of Kincardine. 

Arch. Henderson, Blackiemuir, Laurencekirk, for best-managed Green Crop. 
The District of Mauchline. 

Thomas Borland, Mauchline Mains , for best-m anag ed Dairy. 

The District of Bute. 

Archibald Martin, largiezean, Eothesay, for best-managed Green Crop. 

The District of LeochelrCushnie. 

Alexander Home, Drnmdage, Aberdeen, for polled BulL 

Peter MKlombie, Faxmtown of Lynturk, Aberdeen, for polled Cow. 

Wm. M'Combie, of Lynturk, Aberdeen, for best-managed Green Crop. 


COTTAGES AND GARDENS. 

Fob the Best-kept Cottages and Gardens. 

^° r ^ a ? e _ P ranri um, L.1, 5s., and Medal when Four Competitors; Second* 
L.1; Third, 15s. .First Garden Premium, L.1,5s,, ami Medal when Four 
Competitors ; Second, L.1 ; Third, lbs. 

Parish op Leochel-Cushnul— 1st Cottage Premium and Medal, William 
nortamer ; ^ William M. Reid; 3d, George Edward. 1st Garden Premium 
and Medal, William M. Beid ; 2d, WiBiam Mortimer ; 3d, Joseph Durward. 
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Parish op West Calder. —1st Garden Premium and Medal, John 
Gowans ; 2d, David Steven ; 3d, George Brown. Medal to Alexander Martin 
for Garden. 

Parish op Newburgh and Abdie.— 1st Garden Premium and Medal, 
James Barclay ; 2d, Thomas Braid ; 3d, John Young. 

Parish op Urr. — 1st Cottage Premium and Medal, Mrs John Postle- 
thwaite; 2d, Mrs John Murdoch ; 3d, Mrs John Marshall. 1st Garden 
Premium and Medal, John Johnstone ; 2d, Mrs Richardson ; 3d, John Kirk. 
Medal to Mrs Bumie for Garden. 

Parish op Douglas. —1st Garden Premium, John Frame ; 2d, James 
Davidson; 3d, John Brown. 

Parish op Broughton. —1st Garden Premium and Medal, John March- 
bank ; 2d, James Marshall; 3d, John Henderson, 

Parish of Stonbykirk. —1st Cottage Premium and Medal, James 
M*Harg; 2d, Mrs McGowan ; 3d, Andrew Connely. 1st Garden Premium 
and Medal, Andrew Connely ; 2d, Samuel Thomson ; 3d, Peter M c Culloch. 


MEDALS GIVEN IN AID OF PRIVATE COMPETITIONS. 

Ballindalloch.— John Beattie, Marionbuigh, for best - kept Cottage 
and Garden. 

Logie almond and Glen almond. — John MTlairmid, for best Cottage 
Garden. 


VETERINARY COLLEGE. 

Silver Medals were awarded, at the Annual Examination in April 
last, to the following parties :— 

1. Thomas Stokoe, Hay, Brecon, for best General Examination. 

2. Frederick Danby, Holtby, Yorkshire, for best Examination in Horse 

Pathology. 

3. Joseph Callender, Falkirk, for best Examination in Cattle Pathology. 

4. Thomas Stokoe, Hay, Brecon, fox best Examination in Anatomy. 

5. William Hall, Sedge field, Durham, for best Examination in Physiology. 

6. Thomas Stokoe, Hay, Brecon, for best Examination in Chemistry. 

7. W. C. Lawson, Bolton, for best Examination in Materia Medica. 

8. John Jack, Davidson’s Mains, Edinburgh, for best Anatomical Pre¬ 

paration. 

Jn. Hall Maxwell, Secretary . 


Edinburgh, 1st February 1865. 
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Absteact of the Accounts of the Highland and 


Charge. 

Balance in the Royal Bank of Scotland on 80th Nov. 1863, • i 

Medals on hand at do., ...... 

Arrears of Subscriptions at do. considered recoverable, £240 11 6 

Whereof due by Members compounding for Life, and 
thereby extinguished, . . . . . 27 16 0 

Interest and Dividends— 

L Interest on £0500 lent on Heritable Security, . £369 17 8 

„ on £5570 lent on Debenture Bonds, • 216 15 10 

„ on Bank Account, . . . 37 4 7 

„ on £400 lodged in Bank, waiting investment, 16 18 0 

£640 lT 1 

2. Dividends— 

On £12,070, 14s. Id. of Bank Stocks (the value of 
* which at 30th November 1864 is 
£24,015, 4s. 4d.) £1027 2 4 

On £500 Stock of British Fishery Society, 20 0 0 


£1722 16 6 
30 17 0 


212 15 6 


Annual Subscriptions for the year. 

Life Subscriptions, 

Chemical Department —Annual Subscriptions, 
Local Competitions— Subscriptions in aid of. 
Receipts on account of former Shows— 

Kelso Show, 1863. 

Subscription from Peeblesshire, 

„ „ Selkirkshire, 


Entry Money, &c., received, . 

Perth Show, 1861—Stall Rents, . 

10. Sterling Show, 1864—Receipts, per Abstract, 


1687 18 5 
927 1 6 
768 13 6 
113 7 6 
49 10 0 


£149 5 8 
1 13 0 

£150 18 8 
17 6 


152 6 2 
3223 17 2 




Agricultural Society of Scotland, for the Year 1863-64 

Discharge. 

1. Establishment— 

1. Secretary’s Salary,....... 

2. Allowance for Heating, Cleaning, and Service, . 

3. Auditor's Fee, ....... 

4. Allowance to Editor of e Transactions,’ .... 

5. Allowance to Editor of f Veterinary Proceedings/ 

6. Clerks’ Salaries. 

7. Allowance to Curator of Machinery, .... 

8. Feu-Duty, Taxes, Repairs, &c.— 

Feu-Duty,.. £86II i 

Taxes,.. . .' 36 12 : 


Insurance, 
Water-Duty, 
Repairs, &c., 


£500 0 0 
83 5 0 
30 0 0 
42 0 0 
10 0 0 
188 7 0 
10 0 0 


£36 11 8 
36 12 1 
6 IT 0 
5 6 8 
25 15 4 


110 2 9 


2. Chemical Department.—S alary to Professor Anderson, 

3. Veterinary Department— 

1. Allowance to Professor Dick, . . . . - . 

2. Medals awarded to Students, . 

3. Advertising, ....... 

4. Museum— 

1. Feu-Duty, Taxes, Water-Duty, Gas, and Insurance, . 

2. Repairs, ........ 

3. Wages to Porter, ....... 

4. Coals, ........ 


5. Premiums Paid— 

1. Kelso Show, 1863, .... 

R Stirling Show, 1864, .... 

3. District Competitions, 1863, 

4. Ploughing Competitions—Medals awarded, 

5. Essays and Reports, .... 

6. Printing, Advertising, and Stationery— 

1. Printing, ...... 

2. Advertising, . 

3. Stationery, ..... 


£973 14 9 
300 0 0 


£26 5 0 
6 8 6 
6 2 9 


£77 1 9 
12 9 8 
89 15 0 
9 15 0 


£388 13 3 
930 0 0 
577 12 0 
83 IT 0 
123 0 0 


7. Postage and Receipt Stamps, 

8. Old and Remarkable Trees— 

L Allowance to late Charles Mackintosh as Editor, 
2. Printing, ...... 


9. Miscellaneous Expenses— 

1. Subscription to Meteorological Society, 

2. Reporting General Meetings, ..... 

3. Expenses in London in connection with Cattle Disease Bills, 

4. Inverness Show, 1865; Travelling and Meetings, 

5. General Travelling Expenses, Cabs, Ac., 

6. Bank Charges, incidental Outlays, Ac., 

7. Business Accounts, ...... 

19. Perth Show, 1861— 

Allowance to Sub-Contractors, .... 

Auctioneer, ....... 

11. Kelso Show, 1863.—Travelling Expenses of Judges, 

12. Stirling Show, 1864.—Expenses, per Abstract, 

13. Balance- in Bank at 30th November 1864, 

14. Sum on Deposit-Receipt (waiting investment), 

15. Medals on hand at 30th November 1864, 

16. Arrears of Subscriptions— 

1. Recoverable Arrears, . .... 

2. Irrecoverable, and written off, . 


38 15 9 


139 1 5 


2103 2 3 


£143 IS 0 
21 18 1 
21 0 0 


£15 15 0 
23 18 6 


£5 0 0 
3 3 0 
37 17 0 
14 9 5 
11 1 10 
6 0 11 
8 4 8 


186 16 1 
64 5 7 


39 13 6 


£10 0 0 
110 


11 1 0 
8 8 3 
1867 19 7 
2284 10 6 
416 18 0 
42 2 0 


£257 0 0 
69 18 0 


326 18 0 


£8889 3 3 


ALEX. MACDUFF,. Member <*f Finance Committee. 

WELLWOOD H. MAXWELL, Do. do. do. 
KENNETH MACKENZIE, C.A., Auditor. 
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Stirung Show, 1864. 


Receipts. 

I. Local Subscriptions— 

1. Stirlingshire—Voluntary Assessment on Proprietors, 

2. „ General Subscription, 

3. Town of Stirling—Donation by Burgh, . 

4. * Do. by Cowan’s Hospital, 

„ Do. by Allan’s Hospital, 


£371 14 
163 2 
25 
20 
5 


6. „ General Subscription, less cost of Collection, 98 

7. Dumbartonshire—General Subscription, . 

8. West District of Perthshire—-Assessment on Proprietors, 

9. „ „ General Subscription, 

10. Clackmannanshire—General Subscription, 

11. Local Societies—Dumbartonshire, 

„ „ Killearn, .... 

,, „ , Kilmadock, .... 


0 
0 
0 
6 

174 1 
60 18 
43 9 
5 19 
25 0 
5 0 
5 0 


2. Amount Collected during Show— 

1. Drawn at Gates, . 

2. By Sale of Catalogues and Awards, 

3. Entry Money— 

1. On Stock, 

2. On Implements, . 

4. Rent op Stalls and Shedding, &c.— 

1. Rent of Stalls, 

2. Do. of Implement Shedding, 

3. Do. of Refreshment Booth, 

5. Interest from Banks, 


£1002 11 0 


£1588 11 0 
140 11 2 

- 1729 2 2 

£46 16 6 
26 8 0 

- 73 4 6 

£288 10 0 
70 1 6 
45 0 0 

- 403 11 6 

. 15 8 0 




£3223 17 2 


Edinburgh, 4f k January 1865. 
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Abstract of Accounts. 


Payments. 


1. Premiums drawn at 30t3i November 1864,* 

2. Show-Yard— 

1. Fitting up Show-Yard, 

2. Sent of Park, 

3. Bedding for Stock, . 

4. Water Fountains, Closets, and Troughs, 

5. Refreshments for Judges, &c., in Yard, 

6. Zinc Tickets, Boards, and Ropes, 

7. Miscellaneous Expenditure, 


£1137 0 0 
35 0 0 
41 10 0 
7 10 0 
21 5 6 
10 6 6 
5 9 6 


8. Police Force, . 

4. Travelling Expenses of Judges, Secretary, Clerks, &c., , 

5. Hotel and other Bills for Judges, Deputation of Directors, 


CKseret&ry, . ... 

6. Tickets to Banquet for Judges and Staff, 

7. Fittings in Com Exchange, 

8. Printing— 

1. Catalogues, .... 

2. List of Awards, 

3. Placards, .... 

4. Premium Lists, Certificates, Circulars, &c., 

5. Members* and Subscribers* Tickets, 


£115 0 0 
11 15 0 
20 0 0 
64 5 0 
5 14 0. 


£030 0 0 


1258 1 6 
22 15 8 
45 3 4 

106 11 0 
12 15 0 
15 1 6 


216 14 0 


9, Advertising — 

1. At Railway Stations, . . . £20 0 0 

2. In Newspapers, . . . . 28 18 6 

10. Allowance to Local Secretary, .... 

11. Outlay by him, ...... 

12. Allowance to Mr Robert Patterson, Stirling, . 

18. Allowance to Curator of Machinery, .... 

14. Clerks, 

15. Assistants, Porters, and Attendants, .... 

16. Postage Account,....... 

17. Carriages, Bank Charges, Telegrams, and Miscellaneous items, 

18. Allowance to 28 Pipers, including travelling expenses, 

19. Stationery, ....... 

Balance, ........ 


48 18 6 
21 0 0 
4 4 0 
10 10 0 
6 6 0 
30 10 0 
11 II 6 
29 13 3 
4 19 0 
20 19 6 
2 5 10 
425 17 7 


£3223 17 2 


* Premiums undrawn at 30th November 1864, £415, 7s. 


A LE Xb . MACDUFF,.... ...Member of Fincmce Committee. 

WELLWOOD H. MAXWELL, ......Do. do. do. ' 

KENNETH MACKENZIE, CA, Auditor v 
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State of the Funds of the Highland and Agricultural Society, 
At 3 Oth November 1864 


L Investments— 


1. Heritable Bond, 

. • 

£9,500 0 

0 

2. Bank Stocks, present value, 

. 

24,015 4 

4 

3. Railway Debentures, . 

• 

4,570 0 

0 

4. Glasgow Water Corporation Debenture, 

. , 

1,000 0 

0 

5. Ten Shares, or £500, of the British Fishery Society, . 

200 0 

0 

6. In Bank for Investment, 

• 

416 18 

0 



£89,702 2 

4 

II. Heritable Property, per Valuation, 


7,037 18 

5 

III. Balance in Royal Bane, • 

. 

2,284 10 

6 

IV. Medals on Hand, .... 

. , 

42 2 

0 

V. Arrears considered Recoverable, 

- 

257 0 

0 



£49,323 13 

3 


KENNETH MACKENZIE, Auditor . 
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Accounts, see Finance. 

Anderson, Professor, Glasgow, chemist 
to the Society, see Chemical Depart¬ 
ment. 

Braxy in sheep, report on, by Wil¬ 
liam Robertson, Erray, Tobermory, 
79. 

Carrot, report on the cultivation of, by 
John Stevenson, Garrallan, Cumnock, 
149. 

Chemical Department. Proceedings in 
the laboratory, by Professor Ander¬ 
son, chemist to the Society. Com¬ 
position of the potato, and the effect 
of different manures on its produce, 
38 —composition of the manures em¬ 
ployed, 45 —composition of the seed- 
potatoes, 47 —results of the field ex¬ 
periments, 52 —efflorescence found on 
soil in India, 107 —relative feeding 
values of tares and M peas brock,” 109 
—dung of the pigeon and other do¬ 
mestic birds, 168 — composition of 
Angamos guano, and of the ash of 
some kinds of guano, 174 —composi¬ 
tion of a guano containing saline 
masses, 180 —composition of weeds in 
cultivated soils, 181, 237— composi¬ 
tion of an Fast Indian oil-cake, 243— 
composition of kelp salt, 245— com¬ 
position of the potato, and the effect 
of manures continued, 291 —composi¬ 
tion of Paknahoys grown at Wool- 
met, 293— composition of potatoes 
grown at Dargavel on newly-re¬ 
claimed moss, 301 — experiments at 
Crossburn, 308— composition of feed¬ 
ing stuffs 310— experimental agri¬ 
culture and mode of promoting it, 
address on, 350 — uric add as a 
manure, 421,478 —composition Of the 
sewage-water and soils at Craigen- 
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tinny, 486—composition of the grey- 
stone turnip, 488. 

Clark, J., of Kirkland Park, Strath- 
aven, report on reclaiming waste 
land. 111. 

Conifers, report on recently introduced, 
by Robert Hutchison, of Carlowrie, 
Kirkliston, 187. 

Craigentinny Meadows, composition of 
the sewage-water and soils, by Pro¬ 
fessor Anderson, 486. 

Dick, Professor, proceedings in Edin¬ 
burgh Veterinary College, 29, 88, 
158, 220. 

Diseases of forest trees, report on, by 
C. Y. Michie, Carr Bridge, 462. 

Dove, John, Eccles - Newtown, Gold- 
stream, report on the comparative 
effects of special and farmyard man¬ 
ures over a four-course rotation, 214. 

Experimental agriculture, and mode of 
promoting it, address on, by Profes¬ 
sor Anderson, 350. 

Finance: abstract of the accounts of 
the Society for 1862-63, 246; for 
1863-64, 514—abstract of Kelso show 
accounts, 248 — abstract of Stirling 
show accounts, 516—state of the funds 
of the Society at 30thNoveinher 1863; 
250; at 30th November 1864, 51& 

Feeding stuffs, composition of, by Pro¬ 
fessor Anderson, 310. 

Fish offid, report on, by Robert Scot 
Skirving, Camptown,East Lothian, 23. 

Forest trees, report on diseases of, by 
C. Y. Michie, Carr Bridge, 462. 

Grasses, report on the comparative 
value of the different grasses, by 
Archibald Sturroek, Kilmarnock, 
251, 313. 

2Q 
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Grigor, John, Forces Nurseries, report 
on varieties of larch, 345. 

Guano, composition of Angamos, and of 
the ash of some kinds of guano, 174 
—composition of a guano containing 
saline masses, 180. 

Hill pastures, report on means of im¬ 
proving, by James Sanderson, West¬ 
minster, 447. 

Homes, report on weed in, by James 
M*GilHvray, Y.S., Bayne, Aberdeen¬ 
shire, 9. 

Hunters and roadsters, report on the 
breeding of, by Robert Hutchison, of 
Carlowne, 387. 

Hutchison, Robert, of Carlowrie, Kirk¬ 
liston, report on recently introduced 
conifer®, 187—on the breeding of 
hunters and roadsters, 387. 

Kelp salt, composition of, by Professor 
Anderson, 245. 

Kelso show, 1863, award of premi¬ 
ums at, 97 — abstract of accounts, 
24a 


Laboratory, proceedings in the, by 
Professor Anderson, chemist to the 
Society, see Chemical Department. 

Larch, report on varieties of, by John 
Grigor, Forres Nurseries, 345. 

Leicester sheep, report of experiments 
©a feeding different varieties of, by 
John M‘Laren, Rossie Priory, Inch- 
tare, 281. 


MKxiflivray, James, V.S., Bayne, Aber¬ 
deenshire, report on weed in horses, 
9. 

M*Laren, John, Rossie Priory, Inch- 
fane, report of experiments on feed- 
iag different varieties of Leicester 


wife and without cover, 
n Camptown, 

Manure^ comparative effects of fecial 
and farmyard, over a four-course ro¬ 
tation, by John Dove, Ecdes-New- 
town, Coldstream, 214 

Manures, composition of, see Chemical 
Department 

Manuring, report of experiment on 
autumn and spring, by W illiam 
Walker, Ardhuncart, Aberdeenshire, 

Michie, C. Y., Duthil, Carr Bridge, 
report on the formation and manage¬ 
ment of young plantations, 65—dis¬ 
eases of forest trees, 462. 

Morrison, John,* Coneypark Nursery, 


Stirling, report on mixed plantations, 
405. 

Oil-cake, composition of an East Indian, 
by Professor Anderson, 243. 

Phosphates, soluble and insoluble, re¬ 
ports on, by B. J. Thomson, Grange, 
Kilmarnock, 491 —by Samuel D. 
Shirriff, Saltcoats, East Lothian, 
501. ‘ 

Pigeon, value of the dung of the, and 
of other domestic birds, by Professor 
Anderson, 168. 

Plantations, report on mixed, by John 
Morrison, Coneypark Nursery, Stir¬ 
ling, 405. 

Plantations, report on the formation 
and management of young, by C. Y. 
Michie, Duthil, Carr Bridge, 65. 

Ploughing competitions, list of, reported 
to the Society in 1862-63, 60—in 
1863-64, 287. 

Potato, composition of the, and effect 

, of different manures on its produce, 
38, 291 — composition of potatoes 
grown atWoolmet, 293—at Dargavel, 
301—at Crossbum, 308. 

Preliminary notice, 1. 

Premiums awarded at Kelso show, 186% 
97—at Stirling show, 1864, 375. 

Premiums awarded by fee Society in 
1863, 230—in 1864, 506. 

R eap ing machines, report on, by Jacob 
Wilson, Manor House, Woodhom, 
Morpeth, 123, 

Robertson, William, Erray, Tobermory, 
report on braxy in sheep, 79. 

Sanderson, James, Westminster, report 
on improving hill pastures, 447. 

gangster, Charles, Bainabreich, Brechin, 
report on fee reclamation of waste 
land, 418. 

Seed competitions, returns of, held in 
1862 and 1863,64—in 1863 and 1864 
386. 

Sewage - water, composition of the, 
ana soils of fee Craigentinny Mea¬ 
dows, by Professor Anderson, 486. 

Sheep, report on braxy in, by William 
Robertson, Erray, Tobermory, 79. 

Sheep, report of experiments in feeding 
different varieties of Leicester, by 
John M*Laren, Rossie Priory, Inch- 
ture, 281. 

Shirriff, Samuel D., Saltcoats, East Lo¬ 
thian, report on soluble and insoluble 
phosphates, 501.. 

Skirvina Robert Scot, Camptown, 
East Lothian, report on fish ofial, 23 
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—on the comparative value of man¬ 
ure made with and without cover, 
210 . 

Stevenson, John, Garrallan, Cumnock, 
report on the cultivation of the car¬ 
rot, 149. 

Stirling show, 1864, premiums awarded 
at, 375—abstract of accounts, 516. 

Stuxrock, Archibald, Kilmarnock, re¬ 
port on the comparative value of the 
different grasses, 251, 313. 

Tares, relative feeding values of, and 
“peas brock,” by Professor Ander¬ 
son, 109. 

Thomson, R. X, Grange, Kilmarnock, 
report on soluble ana insoluble phos¬ 
phates, 491. 

Turnip, composition of the greysione, 
by Professor Anderson, 488. 

Uric acid, report of field experiments 


on the action of, as a manure, 421, 
478. 

Veterinary College, Edinburgh, pro¬ 
ceedings in, by Professor Dick, 29, 
88, 158, 2*20—list of veterinary sur¬ 
geons who have graduated at, 430. 

Walker, William, Ardhuncart, Aber¬ 
deenshire, report of experiment on 
autumn and spring manuring, 401. 

Waste land, report on the reclaiming 
of, by J. Clark of Kirkland Park, 
Strathaven, 111—by Charles Sang- 
ster, Balnabreich, Brechin, 418. 

Weed in horses, report on, by James 
M'Gillivray, V.S,, Bayne, 9. 

Weeds, composition of, in cultivated 
soils, by Professor Anderson, 181,237. 

Wilson, Jacob, Manor House, Wood- 
horn, Morpeth, report on reaping 
machines, 123. 
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PRELIMINARY NOTICE. 


When the Highland Society was instituted in the year 1784, 
and established by Royal Charter in 1787, its operation was 
limited to matters connected with the improvement of the High¬ 
lands of Scotland; but the supervision of certain departments, 
proper to that part of the country, having been subsequently 
committed to special Boards of Management, several of the earlier 
objects contemplated by the Society were abandoned, while the 
progress of Agriculture led to the adoption of others of a more 
general character. The exertions of the Society were thus early 
extended to the whole of Scotland, and have, for three quarters 
of a century, been directed to the promotion of the science and 
practice of Agriculture in all its branches. 

In accordance with this more enlarged sphere of action, the 
original title of the Society was altered, under a Royal Charter 
in 1834, to The Highland and Agricultural Society of 
Scotland. 

The leading purposes of the Institution are set forth in the fol¬ 
lowing pages, where it will be found that Premiums are awarded 
for Reports on almost every subject connected with the cultiva¬ 
tion of the soil; the rearing and feeding of stock; the manage¬ 
ment of the dairy; the growth of timber; the extension of cottage 
accommodation; the improvement of agricultural machinery and 
implements; the application of chemical science; and the dis¬ 
semination of veterinary information. 

Among the more important measures which have been effected 
by the Society, are— ' 

1. Agricultural Meetings and General Shows of Stock, Imple¬ 
ments, &c., held in the principal Towns of Scotland, at which 

a 
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exhibitors from all parts of the United Kingdom are allowed to 
compete. 

2. A System of District Shows, instituted for the purposes of 
improving the breeds of Stock most suitable for different parts of 
the country, and of aiding and directing the efforts of loeal Agri¬ 
cultural Associations. 

3. The encouragement and promotion of a proper system of 
Agricultural Education, under powers conferred by a Supple¬ 
mentary Royal Charter, authorising “ The Council of the High¬ 
land and Agricultural Society on Education” to prescribe 
a curriculum of study, and to grant Diplomas to Students of 
Agriculture who shall pass the requisite examination (see p. 64). 

4. The advancement of the Veterinary Art, by conferring the 
Society’s Diploma on Students who have passed through a pre¬ 
scribed curriculum, and who are found, by public examination, 
qualified to practise. 

5. The appointment of a Chemist for the purpose of promoting 
the application of science to Agriculture. Investigations on sub¬ 
jects of importance are conducted in the Laboratory, and published 
in the Transactions. Members can obtain analyses, reports, and 
advice, on terns below those charged to others (see p. 60). 

6. The establishment of an Agricultural Museum illustrative 
of the vegetable products of the country. 

7. The periodical publication of tlie Transactions, which com¬ 
prehend the proceedings in the Laboratory, reports of experi¬ 
ments, and other communications addressed to the Society. The 
Transactions are published by Messrs Blackwood and Sons, 
Edinbuaq^i, and may be obtained by Members of the Society, 
separately, at the reduced price of 4s. annually, or conjoined with 
Messrs Blackwood's Journal of Agriculture, for 8s. 
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CONSTITUTION AND MANAGEMENT. 

The general business of the Highland and Agricultural 
Society is conducted under the sanction and control of a Royal 
Charter, which authorises the enactment of Bye-Laws. Business 
connected with Agricultural Education is conducted under the 
authority of a Supplementary Royal Charter, also authorising the 
enaetuient of Bye-Laws. .' > 

The Office-Bearers consist of a President, Pour Vio^Presidents, 
Ten Extraordinary, and Thirty Ordinary Directors, a v Treasurer, 
an Honorary and an Acting Secretary, an Auditor sad other 
Officers. The proceedings of the Directors are reported to General 
Meetings of the Society, held in January, and in June or July. 
The Council on Education, under the Supplementary Charter, 
consists of Sixteen Members—Nine nominated by tike Charter, 
and Seven elected by the Society. The Board of Examiners con¬ 
sists of Twelve Members. 

New Members are admitted at the half yearly General Meetings. 
The ordinary subscription is £1, 3s. 6d. annually, which may be 
redeemed by one payment, varying, according to the number of 
previous annual payments, from £12, 12s. to £7. Is. Tenant-* 
Farmers, Secretaries and Treasurers of local Agricultural Asso- % 
ciations, resident Agricultural Factors, and Proprietors farming 
the whole of their own lands whose valuation does not exceed 
£500, are admitted on a subscription of 10s. annually, or £5, 5s- 
fforlife. 

Members of the Society are entitled to apply for District Pre- 
report Ploughing Matches for the Medal,—txijasttend 
Shows mid exhibit Stock free of charge,—to consult 'the. wBhiaist 
at reduced rates,—and to obtain the Transactions moiled 
price. ... < 

Orders, payable at the Royal Bank of Scotland,are issued by the 
Di rectors, in same of the parties in whose favour Premiums have 
been awarded. • 

Ail communications mag|be Addressed to ** John Hah, J^x- 
weiA, Esq., C.B., Seert|pgr r of fee Highland and Agricultural 
Society of Scotland, No. i Albyn Place, Edinburgh.” 

2 a < 
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John Dudgeon, Spy law. 
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James Mackay, Silversmith . 
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John Watherston, Inspector of Works. 


jof Slaabihrg 


Argyll Naval Fund, 
Chemistry , . 

Cottages, 

District Shows, 
Finance, 

General Shows, 

Souse and Buildings, 
Machinery, . 
Museum, • . 

Premiums, . 
Publications, 
Veterinary College, 


Admiral Sir Wm. J. Hope Johnstone, K.C.B. 
Professor Anderson. 

Harry Maxwell Inglis of Logan Bank. 
Robert Dundas of Arniston. 

Anthony Murray of Dollerie. 

The Karl of Rosslyn. 
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on S&twaifott* 

By a Supplementary Chapter under the Great Seal, granted in 1856, the Society 
is empowered to prescribe a Curriculum for Agricultural Education, and to grant 
Diplomas. 

Members of Council named by Charter, 

The Duke op Argyll, President, The Loud Justice-General, Vice-President, 
*Hhe Lore Advocate. The Professor of Botany. 

The Dean of Faculty. The Professor of Chemistry. 

The Professor of Agriculture. The Professor of Natural History 
The Professor of Anatomy. I 


Members of Council named by Society. 


Sir George Clerk, Bart. 

Sir W. Gibson-Craig, Bart. 

Sir Alexander C. Gibson Mait¬ 
land, Bart. 


George Hope, Fenton Barns. 
John Miller of Leithen. 
Robert Russell, Pilrauir. 
John Wilson, Edington Mains. 


§oarJr of famemn- 

Science and Practice of Agriculture —Mechanic#, and Construction —Professor Wil¬ 
son; George Hope, Fenton Bams; Robert Russell, Pilmuir; and John 
Wilson, Edington Mains. 

Botany —Professor Balfour. 

Chemistry —Professor Anderson. 

Batumi Bistory —Professor Allman. 

Veterinary Surgery — Professor Dick. 

Field Engineering and Surveying —John Miller of Leithen, C.E., and Jambs 
Stirling, C.E. 

Book-Keeping and Accounts —Kenneth Mackenzie, C.A., and Peter M‘Lagan of 
Pnmpherston, 

Rssetns. 

GKO&SB IV. BRIDGE, flMfflf TO THE PUBLIC FROM U TO 4 EVERY 
D^Y, EXCEPT MONDAY. 
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GjpRAL REGULATION'S FOR COMPETITOR. 

must be legibly written, and on one sideHf the paper 
only flBey must specify the number and subject Off the Premium 
for which they are in competition; they must bear a distinguish¬ 
ing motto, and be accompanied by a sealed letter similarly marked, 
containing the name and address of the Reporter; initials must 
not be used. 

None of the sealed letters, except those belonging to reports 
found entitled to at least one-half of the Premium offered, will 
be opened without the Author’s consent 

Reports, for which a Premium, or one-half of if, has been 
. become the property of the Society, and cannot be pub¬ 

lished, in whole or in part, nor circulated in any manner, without 
the consent of the Directors. All other papers will be returned 
to tbe Author if applied for within twelve months. 

When a Report is unsatisfactory, the Society is not bound to 
award the whole, or any part of a premium. 

; /’ All Reports must be of a practical character, containing the 
j of the writer’s own observation or experiment, and the 

; conditions attached to each premium must be strictly ful¬ 

filled. General essays, and papers compiled from books, will not 
bo rewarded. Weights and measurements must be indicated% 
"the imperial standards. r ; 

Hie dec8ri£ih& Of the. Board of Directors- ire ■ 
as to all premi&t&s, whether for Reports* br ht general or dis¬ 
trict Shows, and it shall hot be competent to raise any question 
or appeal touching such decisions before other tribunal. 

Reports on snlgeete b 4 iurimfed nj the Presahm fist will be 
received, and hoaorary i^i^s wip #ven, when merited. 
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GLASS I. 

REPOETS. 

Section 1.—ON SUBJECTS CONNECTED WITH THE 
SCIENCE AND PRACTICE OP AGRICULTURE. 

Note .—The Reports on Hiring Markets, for which premiums have 
been offered since I860, must be lodged on 1st May 1864. 

Reports in competition for premiums in last years book, and 
due on 1st May next, must then be lodged. 

1. AGRICULTURE OP ABERDEENSHIRE AND BANFFSHIRE. 

For an approved Report on the Agriculture of Aberdeenshire 
and Banffshire.—Thirty Sovereigns. 

The Report should embrace full details of the different systems of 
farm management observed in the district, and of the progress 
■which Agriculture has made within the last 25 years. 

Reports to be lodged by 1st November 1864. 

2. AGRICULTURE OP PERTHSHIRE. 

For an approved Report on the Agriculture of Perthshire— 
Thirty Sovereigns. 

The Report should embrace full details of the different systems of 
form management observed in the district, and of the progress 
which Agriculture has made within the last 25 years. Particu¬ 
lar reference must be made to the system followed in the Carse 
districts of the county. 

Reports to be lodged by 1st November 1865. 

3. EFFECT OF SPECIAL MANURES OVER A ROTATION. 

For an approved Report, to be made after a rotation, on the 
comparative effects, immediate and continued, of different special 
Manures—Thirty Sovereigns. 

As the object of the premium is to encourage experiments for de¬ 
termining the value of various applications, as regards not only 
increased quantity and improved quality of crops, but also the 
permanence of the different substances throughout the rotation, 
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the Report must have reference to points such as specific gravity 
and quality of turnips—weights of grain, straw, and hay— 
effects on straw and hay for fodder, and such like. The results 
obtained from each application to be compared with those of the 
ordinary manuring of the farm. Each experiment to be con¬ 
ducted on not less than one rood of land, and the exact com¬ 
position of the special manures used must he given. 

Reports to be lodged by 1st November^in any year. 

4. PHOSPHATIO AND AMMONIACAL MANURES, 
an approved Report on the different effects of Phosphatic 
manures and Ammoniacal manures, and of a mixture of these sub¬ 
stances, when applied to the raising of early and late sown turnips 
—The Gold Medal, or Ten Sovereigns. 

Reports to be lodged by 1st May 1865. 

5. SOLUBLE AND INSOLUBLE PHOSPHATES. 

For an approved Report on the comparative effects of manures 
containing insoluble Phosphates, such as bone-ash and coprolites, 
and the same substances in which the Phosphates have been ren¬ 
dered soluble by acids—The Gold Medal, or Ten Sovereigns. 

Reports to be lodged by 1st May 1865. 

6. MANURES PRODUCED BY DIFFERENT KINDS OF FEEDING. 

For an approved Report of the result of experiments for ascer¬ 
taining the comparative value of farm-yard manure obtained from 
cattle fed upon different varieties of food, by the application of 
such manures to farm crops—Twenty Sovereigns. 

The Report must state the effects produced on two successive 
crops by the application of manure obtained from cattle fed on 
different sorts of food, such as turnips and straw alone; and 
turnips and straw, with an addition of oil-cake, linseed, bean- 
meal, grain, or other substances. The animals should be as 
nearly as possible of the same age, weight, condition, and ma¬ 
turity, and each lot should receive daily the same quantity of 
litter; and, except as to the difference of food, they must be 
treated alike. 

The preparation of the manure, by fermentation or otherwise, 
should be in every respect the same; and it is desirable that not 
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less than two several experiments be made with each kind, and 
that the ground to which it is to be applied be as equal as pos¬ 
sible in quality and condition. 

Reports to be lodged by 1st May in any year. 

7- MANURE MADE WITH AND WITHOUT COVER. 

For an approved Repoffc on the comparative value of Manure 
made in the ordinary manner, and of Manure kept under cover 
till applied to the land—Twenty Sovereigns. 

The experiment may be conducted either with manure made in the 
open strawyard, contrasted with that made in covered hammels 
or boxes, or with manure made in feeding-houses, part of which 
shall have been placed under cover, and part removed to the open 
dung-pit, and kept carefully unmixed with any other manure. 
Preference will be given to experiments embracing both of these 
modes. The cattle must be fed and littered alike. There must 
he at least an acre of land experimented on with each sort of 
manure—the different lots must be manured to the same extent, 
and he equal in soil, and the crops must be accurately weighed 
and measured on two separate portions of each lot, not less than 
20 poles. The result, as given by two successive crops, to be 
reported. 

Reports to he lodged by 1st May in any year. 

8. TOP-DRESSING- FOR CEREALS. 

For an approved Report on the substances which may be most 
profitably employed in top-dressing Cereal Crops—The Gold 
Medal, or Ten Sovereigns. 

The report must state the nature of the substances used, the time 
and cost of the application, and the comparative results, which 
must be contrasted with those obtained from a portion of the 
same field to which no top-dressing was applied. 

Reports to be lodged by 1st November 1864. 

9. AUTUMN MANURING. 

For an approved Report on the comparative advantages of* 
applying Manure to the stubble in Autumn, or in the drills in 
Spring for turnips, potatoes, or beans—Twenty Sovereigns. 
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The experiment must extend over two years, and comprise a green 
crop and a grain crop. It must be conducted on not less than 
four acres—one-half of which shall be dunged in autumn, and 
the other in spring, with manure made as nearly as possible in 
the same way, and of equal quantity and quality. The treat- 

- ment and condition of the land prior to the experiment must 
be mentioned. 

As the object of this premium is to determine the comparative 
advantages of autumn manuring, there will be no restriction as 
to labouring the land, but the Reporter must state how that was 
done on each lot during the experiment 

Reports to he lodged by 1st May 1865. 

10. TOWN SEWAGE. 

For an approved Report on the results of the application of 
town sewage to the farm, as obtained by the reporter from 
practical operations conducted by himself—Thirty Sovereigns. 

Reports to be lodged by 1st May 1865. 

11. IMPROVED VARIETIES OP AGRICULTURAL PLANTS. 

For an approved Report on the means successfully employed 
for obtaining new and superior varieties, or improved sub-varieties 
of any of the cereal grains, grasses, roots, or other agricultural 
plants—The Gold Medal, or Ten Sovereigns. 

It is necessary that the varieties and sub-varieties reported upon 
shall have been proved capable of reproduction from seed, and 
also that the relation they bear to others, or well-known sorts, 
should be stated. The Reporter is further requested to mention 
the effects that he may have observed produced by different 
soils, manures, &c., on the plants forming the subjects of re¬ 
ports, and bow far he may have ascertained such effects to be 
lasting. 

Should any improved variety reported upon be the result of direct 
experiment by cross impregnation, involving expense and long- 
continued attention, a higher premium will be awarded. 

Reports to be lodged by 1st November 1864. 

12. DIFFERENT RINDS OF OATS. 

For am approved Report of experiments conducted for the pur¬ 
pose of determining the relative productiveness in corn and straw 
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of the following varieties of Oats:—Potato, Hopetoun, Sandy, 
late Angus, and Black Tartar—Fifteen Sovereigns. 

The experiment must embrace crops 1864 and 1865. Inten¬ 
tion to compete must be intimated to the Secretary not later 
than 1st May 1864. The soil shall be uniform in quality and 
condition. One acre must be allowed fjr each variety, and 
the lots must be separated by spaces not less than two feet 
wide. Care must be taken to select true samples of seed for 
crop 1864, tbe produce of which shall he used as seed in 1865. 
Samples of the original seed, and of each year’s crop, to be 
lodged with the Secretary. The oats may be sown, by drill 
or broadcast, and the crops shall be inspected by a committee 
in June and July following. The whole produce shall be 
weighed and measured; and care must be taken thoroughly to 
clean the thrashing-machine before testing each variety. The 
Report shall farther specify the quantity of each variety of seed 
sown—where it was obtained—the dates of sowing, brairding, 
earing, ripening—the properties and appearances of the crops 
when growing—and the produce each year in com and straw. 

Keports to he lodged by 1st November 1865. 

13. COMPARATIVE PRODUCTIVENESS, &C., OP POTATOES. 

For an approved Report on the comparative productiveness 

and general qualities for use and keeping, of the different kinds of 
Potatoes used in field culture—Tbe Gold Medal, or Ten Sovereigns. 

Reports to be lodged by 1st May 1865. 

14. COMPARATIVE PRODUCTIVENESS, &C., OP TURNIPS. 

For an approved Report of the comparative productiveness, and 

general qualities for use and keeping of the different kinds of 
Swedish, Yellow, and White Turnips, generally used in field cul¬ 
ture—The Medium Gold Medal, or Five Sovereigns. 

Reports to be lodged by 1st May 1865. 

15. CABBAOE. 

For an approved Report on the cultivation of the Cabbage as a 
field crop—The Medium Gold Medal, or Five Sovereigns. 

The experiment must be conducted on not less than one acre, and 
contrasted with a like extent under turnips in the same field. 
Both lots must have been under one rotation, and must be pre¬ 
pared and manured in tbe same manner. 

Reports to be lodged by 1st May 1865. 
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16. VEGETABLE PRODUCTIONS OF INDIA, CHINA, AMERICA, &C. 


For an approved Report on the hardy and useful herbaceous 
plants, including Grains and Grasses of China, Japan, the Islands 
of the Eastern Archipelago, the Himalaya Country, the Falkland 
and South Sea Islands, California, the high north-western districts 
of America, or any other country where such climate exists as to 
induce the belief that the plaais may be |>eneficially introduced into 
tije.eaUivafcK® Tea Sovereigns. 


for together 

with the native names, & the 

elevation of the locality and nature of ss^^ viisA £ 4yery are 
cultivated, or which they naturally inhabit, qualities, 

or uses; and it is further requited that the deeswif&icsis he. 
aeeouipanxed, in so tf theplants^ 

and their fruit, seed, or 4riCbfl£> jsiSdSiiSL".' * * - "■* 


Beports to he lodged by 1st November in any year. 


FEEDING STOCK, 

The experiments specified in Nos. 17, IS, 19* and 20, must he 
conducted over a period of not less than three months. No lot 
shall consist of fewer than four Cattle or tea sheep. The 
animals selected should be of the same age, sex, and breeds andi 
as nearly as possible, of the same weight, condition, aad maturity. 
The live weight before and after the experiment must be stated* 
and, if killed, their dead weight mid quantity of tallow. 


* 17. BEST MODES OF HOUSING FATTENING CATTLE. 

^Fqr an approved Report on the comparative advantages of ja$- 
teiiiig Cattle in stalls, in loose houses or boxes*aad 


afcy Sovereigns, 
mast detail the corn 
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18. DIFFERENT DESCRIPTIONS OF FOOD. 

Fop an approved Report of experiments for ascertaining the 
actual addition of weight to growing or fattening stock, by the nse 
of different kinds of food—Twenty Sovereigns. 

The attention of the experimenter is directed to turnips, carrots, 
beet, mangold-wurzel, potatoes, cabbage, as well as to beans, 
oats, barley, Indian corn, linseed, oil-cake, or rape-cake, and to 
the effect of warmth and proper ventilation, and the difference 
between food cooked and raw. The above roots and other 
kinds of food are merely suggested; Competitors are neither 
restricted to them, nor obliged to experiment on all of them. 

When experiments are made with linseed and cake, attention 
should be paid to the comparative advantages, economically and 
otherwise, of the substances in these two states. 

Before commencing the comparative experiments, the animals must 
he fed alike for some time previously. 

The progress of different breeds may be compared; this will form 
an interesting experiment of itself, for Reports of which encour¬ 
agement will be given. 

Reports to he lodged hy 1st May in any year. 

19. COMPARATIVE QUALITIES OF DIFFERENT FEEDING CAKES. 

For an approved Report on the comparative feeding qualities 
of Linseed-Cake and other Cakes, to be ascertained by feeding 
two lots of Cattle on different varieties "of these substances, with 
or without Turnips, or other ordinary food, equal quantities of the 
cakes being given—The Gold Medal, or Ten Sovereigns. 

Reports to he lodged hy 1st May 1865. t 

20. COMPARATIVE FATTENING QUALITIES OF PURE AND CROSS¬ 
BRED SHEEP. 

For an approved Report of experiments for determining the 
comparative fattening qualities of pure and cross-bred Sheep— 
The Gold Medal, or Ten Sovereigns, 

One lot must consist of any pure breed, the other of any cross 
between that and another breed. The same descriptions of food 
must he given; the quantities consumed, and the increase in the 
weight and value of each lot must be carefully noted. 

Reports to be lodged by 1st May 1865. 
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21. MURRAIN. 

Fop an approved Report on the nature, symptoms, causes, pre¬ 
ventive and remedial treatment of Murrain in domestic animals 
—The Gold Medal, or Ten Sovereigns. 

Reports to he lodged by 1st November 1864. 

22. SOAB IN SHEEP. 

For an approved Report on the nature, symptoms, causes, pre¬ 
ventive and remedial treatment of Scab in Sheep—The Gold 
Medal, or Ten Sovereigns. 

Reports to be lodged by 1st November 1864. 

23. RURAL ECONOMY ABROAD. 

For an approved Report, founded on personal observation, of 
any useful practice, in rural economy, adopted in other countries 
and susceptible of being introduced with advantage into Scotland 
—The Gold Medal. . 

The purpose chiefly contemplated by the offer of this premium, is 
to induce travellers to notice and record snch particular prac¬ 
tices as may seem calculated to benefit Scotland. 

Reports to he lodged by 1st November in any year. 


Section 2.—WOODS AND PLANTATIONS. 

1. EXTENSIVE PLANTING. 

For an approved Report by a Proprietor who shall, within the 
five preceding years, have planted not less than 150 acres. The 
whole planting operations that may have been conducted by the 
Reporter within the five years, whether completed or not, must he 
embraced, and he must state the expei^e—description of soil¬ 
age, hind, and number of trees planted per acre-mode of plant¬ 
ing, draining, and fencing—general state of the plantation—and 
any other observations of interest—The Gold Medal. 

Reports to be lodged by 1st November in any year. 
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2. FORMATION AND MANAGEMENT OP YOUNG PLANTATIONS. 
For an approved Report of Plantations formed within a period 
of not more than ten, nor less than five years preceding the date 
of the Report—The Gold Medal, or Ten Sovereigns. 

The Report should comprehend every interesting particular; 
among others, the exposure, altitude, and general climate of the 
locality—the character and condition of the soil and subsoil— 
a detailed statement of the expense, including that of enclosing, 
draining, and fencing, and a specification of the manner in 
which these operations were performed—the mode of planting 
adopted—the prevailing weather while planting, and for a 
month after the operation—the kind of trees planted, and the 
number of each kind per acre—their relative progress—the pro¬ 
portion of blanks and deaths at the end of three years—the 
system of management—the state of the plantations at the date 
of making the Report—and any other observation of interest. 

Reports to be lodged by 1st November in any year. 

3. GENERAL MANAGEMENT OP PLANTATIONS, 

For an approved Report of the management of Plantations, 
from the commencement of the first thinning till the period of 
yielding full-grown timber—The Gold Medal, or Ten Sovereigns. 

The Report should embrace the following points:—the progress 
of the different sorts of trees—the effects of altitude and ex¬ 
posure—the general advantages of shelter—the mode of thin¬ 
ning and pruning adopted—the uses and valne of the thinnings 
—the plan of registry and of valuing, or a specimen of the 
method in which the forester’s book is kept—the valuation at 
the time of the Report—together with such general remarks as 
may be thought useful. 

The Report is not expected to embrace the formation and early 
management, farther than the description of soil, kinds of 
plants, whether mixed or in masses, together with a note of the 
. expense from the time of planting to the commencement of the 
first thinning, in so far as such information is in the possession 
of the Reporter. 

Reports to be lodged by 1st November in any year. 

4. USES AND VALUE OP TIMBER. 

For an approved Report on the economic uses and comparative 
value of different descriptions of Timber grown in Scotland—The 
Gold Medal, or Ten Sovereigns. 

This premium may be regarded as a sequence to Nos. 2 and 3 ; 
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the object bang to obtain the practical and economic resells of 
planting, by ascartaiauig the purposes to which It has been 
applied, and the pecmdsry retturns it has yielded. 

The Reporter, besides stating the actual results of h« own ofeser- 
Tation and experience, should indicate the objects which 
planters ought to hate in tiew with, reference to proStaMe 
totwtor by stating the kinds of trees that should he planted— 
the periods at which they ahautft he tot—the purposes to 
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7. AMERICAN AND CANADIAN TREES. 

Pop an approved Report on the American and Canadian forest- 
trees adapted for cultivation in Great Britain—The Medium Gold 
Medal, or Pive Sovereigns. 

The Reporter will enumerate and describe the varieties which have 
been, or which may be, usefully introduced fromNorth America— 
the soils, situations, and conditions most suitable for them—their 
economic uses and qualities, and the success which may have 
attended the cultivation of any of them in Great Britain. 

Reports to be lodged by 1st November 1864. 

8. FOREST TREES OF RECENT INTRODUCTION. 

For an approved Report on the more extended introduction of 
hardy, useful, or ornamental trees, which have not hitherto been 
generally cultivated in Scotland—The Medium Gold Medal, or 
Pive Sovereigns. 

The Report should specify as distinctly as possible the kind of 
trees introduced. The adaptation of the trees for use or 
ornament and their comparative progress, should be mentioned. 
Attention is directed to the introduction of any tree as a nurse 
in young plantations, which, by growing rapidly for several 
years, and attaining maturity when at the height of 20 or 25 
feet, might realise the advantages and avoid the evils of thick 
planting. 

Reports to be lodged by 1st November in any year. 

9. ROOTS OF CONIFER J5. 

For m approved Report of experiments on the uses to which 
the fibrous parts of the roots of Couferous trees may be applied 
—The Medium Gold Medal, or Five Sovereigns. 

In North-West America, the fibrous parts of the roots of some 
Coniferous trees are extensively employed for pnrposes similar 
to those to which willows are applied in this country, more par¬ 
ticularly when the wood has been grown on soft peaty sods. 
The object of the premium is to elicit information regarding the 
possibility of profitably extracting, and economically applying 
the vast quantities of roots left in the ground. 

Reports to be lodged by 1st November in any year. 
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Section 3.—LAND IMPROVEMENTS. 

1. GENERAL IMPROVEMENT OF ESTATES* 

To the Proprietor who shall report the most judicious, suc¬ 
cessful, and extensive improvement—The Gold MedfeJ, or Ten 
Sovereigns. 

The merits of die Report will not be determined so much by the 
mere extent of the improvements, as by their character and re¬ 
lation to the size of the property. The improvements may 
comprise reclaiming, draining, enclosing, planting, road-making, 
building, and all other operations proper to landed estates. 
The period within which the operations may have been con¬ 
ducted is not limited, except that it must not exceed the term 
of the reporter’s proprietorship. 

Reports to be lodged l>y 1st May in any year. 


2. RECLAMATION OF WASTE LAND BY TILLAGE. 

1. For an approved Report by a Proprietor or Tenant of having 
reclaimed, within the six preceding years, not less than fifty acres 
of Waste Land—The Gold Medal, or Ten Sovereigns. 

2. For an approved Report by a Tenant of having reclaimed 
within the four preceding years, not less than twenty acres of 
Waste Land—The Medium Gold Medal, or Five Sovereigns. 

3- For a similar Report by a Tenant of having reclaimed not 
less than ten acres—The Silver Medal. 

The Reports may comprehend such general observations on the 
improvement of waste lands as the writer’s experience may lead 
him to make, but must refer especially to the lands reclaimed— 
to the nature of the soil—the previous state and probable value 
of the subject—the obstacles opposed to its improvement—the 
details of the various operations—the mode of cultivation 
adopted—and the produce and value of the crops produced. 
As the required extent cannot be made up of different patches 
of land, the improvement must have relation to one subject; it 
, must be of a profitable character, and a rotation of crops must 
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have been concluded before the date of the Report. A detailed 
statement of the expenditure and return , and a certified measure¬ 
ment of the ground, are requisite. 

Reports to be lodged by 1st May in any year. 


3. IMPROVEMENT of natural pasture without tillage. 

1. For an approved Report of the improvement of the pasturage 
of not less than thirty acres, by means of top-dressing, draining, 
or otherwise without tillage, in situations where tillage may be 
inexpedient—The Gold Medal or Ten Sovereigns. 

2. For an approved Report of a similar improvement of not 
less than ten acres—The Silver Medal. 

Reports must state the particular mode of management adopted, 
the substances applied, the elevation and nature of the soil, its 
previous natural products, and the changes produced. 

Reports to be lodged by 1st May in any year. 


Section 4—AGRICULTURAL MACHINERY. 

INVENTION OR IMPROVEMENT OF IMPLEMENTS OF HUSBANDRY/ 

For approved Reports of such inventions or improvements, by 
the Reporters* of any Agricultural Implement or Machine as 
shall be deemed by the Society of public utility—Medals, or sums 
of money not exceeding Fifty Sovereigns. 

Reports may be lodged with the Secretary at any time, and should 
be accompanied by drawings and descriptions of the implement 
or machine, and, if necessary, by a model. . 
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CLASS II. 

DISTRICT COMPETITIONS. 


The money Premiums awarded at District Competitions to 'll be paid on 1st 
January next, by precepts issued by the Directors. No payments must 
therefore be made by the Secretary or Treasurer of any local Associ¬ 
ation. 


(Grants in aid of District Competitions for 1865 must be 
applied for before 1st November next.) 

Section I. CATTLE. 

1. Tl\e District of Cowal. 

2. The District of the Royal Northern Society. 

3. The District of Dcesidc. 

4. The County of Inverness. 

5. The Islands of Shetland. 

6. The County of Elgin. 

7. The County of Naim. 

8. The District of Annandalc. 

9. The District of Kintyre. 

10. The County of Ayr. 

11. The County of Renfrew. 

12. The District of Strathlogic. 

13. The District of Strontian. 

14. The Island of Skye. 

15. The County of Banff and District of Turriff. 

16. The County of Stirling. 

Conveners of Committees. 

Fast District— Alexander S. Finlay of Castle Toward, M P. 
Second District— Alexander Thomson of Banchory. 

Third District— Sir James H. Burnett, Bart. 

Fourth District— Eneas W. Mackintosh of Baigmorc. 

Fifth District— Bobert Bell of Lunna. 
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Sixth District —Sir A. P. Gordon Cumming, Bart. 

Seventh District —W. A. Stables, Cawdor Castle. 

Eighth District —Sir William Jardine, Bart. 

Ninth District —Jolm Lorn Stewart of Coll. 

Tenth District —Sir James Feigusson, Bart., M P. 

Eleventh District —Lieut.-Col. Mure of Caldwell. 

Twelfth District —Robert Simpson of Cobairdv. 

Thirteenth District —Sir Thomas Miles Riddell, Bart. 
Fourteenth District —Alexander K. Maekinnon of Corry. 
Fifteenth District —Alexander Morison of Bognie. 
Sixteenth District —John Stirling of Kippendavie. 

PREMIUMS. 

1. For the best Bull, of any pure breed, not exceeding eight 

years old, belonging to a Proprietor or Factor—The Silver 
Medal. 

2. For the best Bull, of any pure breed, calved before 1st 

January 1862, and not exceeding eight years old, . £7 

& For the second best, . . . . . £i 

4. For the best Bull, of any pure breed, calved after 1st 

January 1862, ..... JS6 

5. For the best two-year-old Heifer (if Highland breed, three 

years) of any pure breed, . . . £$ 

6. For the second best, ..... £3 

The Money Premiums are restricted to Tenants, and Pro¬ 
prietors farming the whole of their own lands. 

Not *.— The Society’s Premiums are granted to each district for three 
alternate years, on condition that the district shall, in the two inter¬ 
mediate years, continue the Competitions by offering for the same de¬ 
scription of stock a sum not less than one-half of that given by the 
Society. 

At the intermediate Competitions, a Silver Medal will be placed at the 
disposal of the Committee to be awarded to the best lot exhibited. 

In 1864, 

Nos. X, 2, 3, and 4, are in competition for the last year. 

Nos, 6, 6, 7, 8, and 9, for the first year. 
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Nos. 10, 11, 12,13, 14, and 15, compete for local Premiums. 

No. 16 is in abeyance on account of the General Show at Stirling. 

EUXiES OP COMPETITION. 

1. The Members of the Society connected with the respective Districts are 
appointed Committees for arranging the Competitions; five members to be a 
quorum. 

2. The Convener of each district shall summon a Meeting of Committee for 
the purpose of determining the time and place of Competition, the nomination 
of Judges, and other preliminary arrangements. The time and place (which 
must be within the bounds of the district) shall be publicly intimated by Con¬ 
veners. 

3. The Competitions must take place between the 1st of April and the 10th 
of October, and are open to all parties within the district, whether Members 
of the local Association or not. The animals exhibited must belong to erne 
of the following pure breeds : — Shorthorn—Ayrshire—Polled (Galloway, 
Angus, or Aberdeen)—Highland. The Bulls may be of one breed, and the 
Heifers of another. The Committee shall select the breed, and specify it in 
the returns. 

4. Stock of an inferior description, or which does not fall within the pre¬ 
scribed regulations, shall not be placed for competition. The Premiums shall 
not be divided. No money Premium shall be adjudged unless there care three 
lots exhibited, and not more than ont kalf unless there are six. A compe¬ 
titor may exhibit two lots in each class. For the Medal, two lots are required. 

&s An animal which has gained the Society’s first Premium at a previous 
district or general Show is inadmissible in the same class, except for the 
Medal; and one which has gained a second money Premium can only there¬ 
after compete in that class for the first. 

6. A Tenant may compete with Proprietors or Factors for the Medal with 
a Bull which has gained the first money premium at a previous Show. When 
there is any doubt as to whether a Competitor should be ranked as a Proprietor 
or a Tenant, the point is left to the decision of the local Committee. Factors 
can only compete for the Medal. 

7. A Bull, the property of two or more Tenants, may compete, although the 
Exhibitors may not be joint-tenants. Bulls not belonging to the District may 
compete, provided they are left within it for service. 

8. Stock must be the property of the Exhibitor at the date of entry, and 
m entry shall be received later than one week previous to the Shorn* Entry- 
money shall not exceed 2£ per cent, on the amount of the pretamm to be com¬ 
peted for. 

9. Balia for which the money Premiums are awarded may be required to 
serve in the District at least one season; the rate of seme© to be fixed by the 
Committee. 

10. Should it be proved to the satisfaction of the Committee that an animal 
has been entered under a false name, pedigree, or description, for the purpose 
of misleading the Committee or J ndges as to its qualifications or properties, the 
case shall be reported to the Directors, and submitted by ihmu to the first 
General Meeting, in order that'the Exhibitor shall be disqualified from again 
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competing at the Society’s Shows, and his name, if he be a member, struck 
from the roll. 

11. When an animal has previously been disqualified by the decision of any 
Agricultural Association in Great Britain or Ireland, such disqualification shall 
attach, if the Bxhibitor, being aware of the disqualification, fail to state it, and 
the grounds thereof, in his entry, to enable the Committee to judge of its 
validity. 

12* Blank Reports will be furnished to the Conveners of the different dis¬ 
trusts. These must, in all details, be completed and lodged with the Secretary 
on or before the 1st of Novcmbtr next. 

13. A Report of the Comjetith n and Premiums warded at the intermediate 
Loeal Shows, in the several Districts, signed by a Member of the Society, 
most be transmitted to the Secretary on or before the 1st November in each 
year, otherwise the Society’s grant shall terminate. 

14. It is to he distinctly understood, that in no instance does any claim lie 
against the Society for expenses attending a Show of Stock, beyond the 
amount of the Premiums offered. 


Section 2. DRAUGHT HORSES. 

1. The County of Lanark, 

2. The County of Linlithgow, 

3. The County of Edinburgh, 

4. The District of Wester Ross, 


Conveners of Committees . 

First District —J. G. C. Hamilton of DalzelL 
Secoxd District —R. H. Johnston Stewart of Straiton. 
Third District —Sir James Gardiner Baird, Bart. 

Fourth District —Keith W. Stewart Mackenzie of Seafortli. 


PREMIUMS. 

1. For the best Stdfion, fir agricultural purposes, not under three 

years and nine months, and not above twelve years old, £25 

2. For the best Brood Mare, for agricultural purposes, . £10 

3. For the best Filly, foaled after 1st January 1862, . £5 

These premiums are granted for two years, £30 being contri¬ 
buted by the Society, and £10 by the District 

In 1864, 

Hos. 1, 2, and 3 are in competition for the second year. 

No. 4 for the first year. 
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ROLES OP COMPETITION. 

1. The Members of the Society in tbe District are appointed a Committee 
of Superintendence. They shall be convened in the manner and for the pur¬ 
poses prescribed by Nos. 1 and 2 of the Regulations for Cattle Competitions. 

2. The competition for Stallions, and that for Mares and Fillies, may be 
hold at different periods, hut both must take place within the districts named, 
unless, in reference to Stallions, special permission has been obtained to the 
contrary. 

3. If fewer than three animals be exhibited in any class, half the Premium 
only can be awarded. The Regulations for Cattle Shows, regarding intima¬ 
tion—entry of stock—its exclusion, if of inferior character—false entries— 
extra expenses—and the manner in which the Reports are to be certified and 
transmitted to the Society—are severally applicable to tbe Premiums for Horses. 
Evidence must be produced tbat tbe Prize Stallions have had produce. Mares 
must have foals at their feet, or be entered as being in foal; in the latter case 
payment of the Premium will be deferred till certificate of birth. 


* 


ENTIRE COLTS. 

1, The Stcwartry of Kirkcudbright 

2. The District of Machars in Wigtownshire. 


Conveners of Committees. 

First District —James Mackie of Bargaly, M.P. 
Second District —R. Tans Agnew of Bambarroch. 


PREMIUMS. 

1. For the best Entire Colt, for agricultural purposes, foaled after 

1st January 1862,.£6 

2. For the best Entire Colt, for agricultural purposes, foaled 

after 1st January 1863,.£4 

Four lots in each Class will warrant the award of full, and two lots 
of half, premiums. The other regulations for Horses are gene¬ 
rally applicable. These premiums are granted for two years. 

In 1864, 

Nos. 1 and 3 are in competition for the last year. 
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Sbctioi 3. SHEEP. 

The Premiums for sheep are granted for three alternate years, under 
the same conditions as those for Cattle. See Note p. 26. 

A Silver Medal, as in the ease of Cattle, is allowed for the inter¬ 
mediate years. 


3. LEICESTER BREED. 

1. The County of Haddington. 

2. The County of Fife. 

3. The County of Forfar. 

4. The District of the Border Union Society. 

Conveners of Committees. 

» 

Fibst District— James W. Ilunter of Thurston. 

Second District —J. T. Oswald of Dunnikier. 

Third District— Sir John Ogilvy, Bart, MJP. 

Fourth District —Sir Georgs H. Scott Douglas, Bart. 

1. For the best Top, belonging to a Proprietor or Factor—Thn 

Silver Medal. *$ 

2. Fear the best Tup of any age,. £5 

8- For the best Shearling Tup,. £t> 

4. For the best Pen of five Ewes, not more than four Shear, £9 

5. For the best Pen of five Gimmers or Shearling Ewes, £4 

The Money Premiums are restricted to Tenants and Proprietors 
farming the whole of their own lands. 

In 1864, 

No. 1 is in competition for the last year. 

Nos. 2, 3, and 4 for the first year. 

2. CHEVIOT BREED. 

1. The Islands of Islay, Jura, and Colonsay. 

2. The District of West Teviotdale. 

3. The County of Peebles. 

4. The Pastoral District of Boss-shire. 

5. The County of Sutherland. 
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Conveners of Committees . 

First District —Richard D Campbell of Jura. 

Second District— Allan Eliott Lockhart of Borthwickbrae. 
Third District —Sir Graham G. Montgomery, Bart. 

Fourth District —Sir Kenneth S. Mackenzie of Gairloch, Bart. 
Firth District —George Dempster of Skibo. 

1. For the best Tup belonging to a Proprietor or Factor—The 

Silver Medal. 

2. For the best Tup of any age, . . . . . £5 

3. For the best Shearling Tup, . * . . . • £5 

4. For the best Pen of five Ewes, not more than four Shear, £5 

5. For the best pen of five Gimmers or Shearling Ewes,. £4 

The Money Premiums are restricted to Tenants and Proprietors 
farming the whole of their own lands. 

In 1864, 

No. 1 is in competition for the last year. 

Nos. 2 and 3 for the second year. 

Nos. 4 and 5 for the first year. 

3. BLACK-PACED BREED. 

DISTRICTS. 

1. The Districts of Badenoch and Rothiemurchns. 

2. The District of Lochaber. 

3. The District of Lorn. 

4. The Upper Word of Lanarkshire. 

5. The District of Argyll. 

Conveners of Committees. 

First District —Cluny Maepherson. 

Second District —Donald Cameron of Lochiel. 

Third District—S ir John Macdougall of MacdougaB, K.C.B. 
Fourth District—J ohn Ord Mackenzie of Dolphmtoa. 

Fifth District —William Campbell of Ormsary. 

1. For th? best Tup, belonging to a Proprietor or Factor—The 

Silver Medal, 

2. For the best Tup- of any age, * . . • £5 

3. For the best Shearling Tup, . . . « £5 
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4, Fop the best Pen of five Ewes, not more than four Shear, £5 

5, For the best Pen of five Gixmners or Shearling Ewes, £4 
The Money Premiums are restricted to Tenants, and Proprietors 

forming the whole of their own lands. 

In 1864, 

No. 1 is in competition for the last year. 

No. 2 for the second year. 

No. 3 for the first year. 

Nos. 4 and 5 compete for local PremluniN. 


ELIES OF COMPETITION. 

1. The Members of the Society in the several Districts are appointed Com¬ 
mittees as under Nos. 1 and 2 of the Regulations for Cattle Competitions, and 
they shall be convened by their respective Conveners in the manner and for 
the purposes specified in these regulations. 

2. The Competition is open to all within the district; it shall take place 
between the 1st of April and the 10th of October, and the time and place 
must be publicly intimated by each Convener within bis District 

3. Tups shall have served the usual number of Ewes for at least three 
weeks deefol the previous season. All prise Tape must serve within the 
XHstriet Ik# Competitions are open to Tups not belonging to the District, 
gewftSid they are left for service. Ewes must have reared Lambs during the 
season. Ewes and Cimraers must be taken from regular breeding hirsels. 

4. The Freminms shall not be divided. No money Premiums shall be 
adjudged unless there are three lots exhibited , and only one-half if there are 
not six lots* Erfch Competitor may show two lots. For the Medal two 
lota are required. The other Regulations for Cattle Competitions,—in 
regard to the date of Entry—the amount of Entry-Money—the placing of 
Stock—the exclusion of Animals which have gained premiums at previous 
tihowv—the right of a Tenant, under certain circumstances, to compete for the 
Medal—reporting false entries—the Regulation as to expenses—and the 
manner in which the Reports must be certified and transmitted,—are appli¬ 
cable to the Premiums for Sheep. 

5. Blank reports will be furnished to tbe Conveners of Districts. These 
must be accurately filled up in all details, signed by the Convener, and trans¬ 
mitted to the Secretary by the 1st of November. Reports of intermediate 

mpetitions must be lodged at the same time. 


4. SHEARING SHEEP. 

The Silver Medal will be given to the best Sheep-shearer in 
each of the Districts in which the Premiums for Sheep are in 
operation. 



DISTRICT COMPETITIONS. 


xxxiii 


CONDITIONS. 

1. Money Premiums must be awarded by tbe District at each Competition 
to the amount of not less than £2. 

2. The District Convener will fix the time and place of Competition, and 
make all necessary arrangements. 

3. The Medal shall not be awarded unless there are three competitors, and 
it shall always accompany the highest Money Premium. If two or more lots 
appear to be equally well executed, preference should be given to that executed 
within the shortest time. 

4. The Conveners shall report the particulars of the Competition and the 
award of the Judges to the Society, along with the Report of the Sheep Pre¬ 
miums in the District. 

Section 4. SWINE. 

DISTRICTS. 

1. The District of Alford. 

2. The District of Dalkeith. 

Conveners of Committees . 

First District —It. Farquharson of Haughton. 

Secojsto District— Sir James Gardiner Baird, Bart. 

L For the best Boar belonging to a Proprietor or Factor—The 
Silver Medal. 

% For tbe best Boar, . . . . 

3. For the second best, ..... £2 

4. For the best Breeding Sow, . . . . £3 

5. For the second best, . . . . . £1 

The Money Premiums are restricted to Tenants, and Proprietors 

farming the whole of their own lands. 

The above Premiums are given to each District for three con¬ 
secutive years. 

In 18G4, 

No. 1 is in competition for the second year. 

No. 2 for the first year. 

1. The Regulations for Cattle Competitions are generally to be held as appli¬ 
cable to the Premiums for Swine; and the Convener and Committee of die 
Society’s Members in the District are accordingly referred to them. 

2. Four lots in each Glass will warrant tbe award of full, and two lots of half 
premiums. There must be at least two Competitors for the Medal 

3. Blank Reports will be furnished to the Conveners of Districts. These mast 

be accurately filled up in all details, signed by the Convener, and transmitted 
to the Secretary by the 1st of November 1834. A 
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CLASS ill. 

DAIRY PRODUCE. 

DISTRICTS. 

1. The County of Lanark. 

2. The Western District of Mid-Lothian. 

3. The Lower Ward of Renfreioshire. 

Conveners of Committees. 

First District —J. Gr. C. Hamilton of Dalzell. 

Secoitd District —Peter M'Lagan of Pumpherston. 

Third District—S ir M. R. Shaw Stewart, Bait., M.P. 

1. BUTTER. 

L For the test sample of Cured Butter (not less than 11 lbs.) 
belonging to a Proprietor or Factor—The Silver Medal. 

2. For the best sample of Cured Butter (not less than 14 lbs.) £3 

3. For the second best, ..... £2 


2. CREESE. 

4. For the best couple of Sweet-Milk Cheeses belonging to a 

Proprietor or Factor—The Silver Medal. 

5. For the best couple of Sweet-Milk Cheeses, . . £3 

6. For the second best, ..... £2 

The Money Premiums are restricted to Tenants and Pro¬ 
prietors farming the whole of their own lands. 

The above Premiums are given to each District for three con¬ 
secutive years. 

In 1864, 

23b. 1 is in competition for the second year. 

Nos. 2 and 3 for the first year. 
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CONDITIONS. 

1. The Members of the Society, resident within the Districts, are appointed 
Committees of Superintendence, for the purposes expressed in the Regulations 
for Cattle Competitions. Each Committee shall fix such general regulations 
as they may consider proper—and, in particular, the time and place of com¬ 
petition. 

2. Eight lots in any one Class will warrant an award of full, and four lots 
of half Premiums. There must be at least two Competitors for the Medal. 

3. Competitors must certify that the Butter and Cheese exhibited by them 

are average specimens of the produce if their Dair&s in 1364; and that the 
quantify produced during the season fca&r not been less tha# 1 cwt. of Butter, 
or 2 cwt, of Cheese. » 

4. In the event of two or more competing lots being deemed equal in qjjfjify, 
the Premium shall be awarded to the Competitor who has made the |arger 
quantity. 

5. The successful Competitors, before receiving the Premiums, are required 
to transmit to the Secretary a detailed Report of the whole process followed 
by them in the manufacture of their Butter or Cheese. 

6. Reports of the award of the Premiums to be lodged with the Secretary on 
or before the 1st November 1864. 

MEDALS FOR CHEESE. 

Two Medium Gold Medals will be placed at the disposal of the 
Ajfahire Society to be competed for at Kilmarnock. The one, for 
the best lot of Cheddar Cheese—the other, for the best lot of 
Sweet-Milk Cheese of any other variety; the Cheeses, in either 
case, to be made in Scotland.—Convener of Committee, Colonel 
Ferrier Hamilton of Caimhill. 
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CLASS IV. 

CROPS AND CULTURE 

I.—SEEDS. 

Society, with a view of aiding local Associations, gives the 
Silwr Medal in the following districts, and for the following 
Seeds:— 

1. County of APE: Convener, Sir James Fergnsson, Bart., M.P. 

1. Any variety of Wheat. 

2. Any variety of Barley. 

3. Any variety of Oats. 

4. Perennial Bye Grass. 

2. Ooeirty of SttrLIKG : Convener, John Stirling of Kippcn- 

davie. 

1. Any variety of Wheat. 

2. Any variety of Barley. 

3. Any variety of Oats. 

4. Any variety of Beans. 

6. Tares. 

8. District of WebTer Boss: Convener, Keith W. Stewart 
Mackenzie of Seaforfh. 

1. Any variety of Wheat 

2. Any variety of Barley. 

3. Any variety of Oats. 

4. Perennial Bye Grass. 

4. District of The Black Isle: Convener, Major Wardlaw, 
Belmaduthy. 

1. Any Variety of Barley. 

2. Any variety of Oats. 
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5. County of Caithness : Convener, Alexander Henderson of 
Stemster. 


1. Any variety of Barley. 

2. Any variety of Oats. 

5. Islands of Shetland : Convener, Robert Bell of Lunna. 

1. Any variety of Bere. 

2. Any variety of Oats. 

3. Perennial Rye Grass. 

7. District of Spey, Avon, and Fiddochside : Convener, Sir 
George Macpberson Grant, Bart. 

1. Any variety of Barley. 

2. Any variety of Oats. 

conditions. 

1. In each District the Convener shall fix the time and place of Competi¬ 
tion, appoint the Judges, and make all other necessary arrangements, in con¬ 
currence with the other Members of the Society, and the local Association of 
the District. Conveners will be furnished with blank Schedules for reporting 
the awards. 

2. The quantity shown in Competition by each Grower must not be less than 
three quarters of each variety of Grain, or two quarters of Beans or Grass Seeds. 
There must at least be two Competitors. The first Premium awarded by the 
District shall not be less than £1 for each kind of grain for which a Medal is 
claimed. 

3. The Judges shall be guided in their awards—1st, By the purity of the 
Seed; 2d, By its freeness from extraneous seeds; and, 3d, Where there is an 
equality in these respects, by the weight. 

Successful Competitors must transmit, free of expense, two quarts of each 
kind of seed, addressed to the Secretary at the Society’s Museum, George IV. 
Bridge, Edinburgh. 

5. The Returns must show, as accurately as possible, the produce per im¬ 
perial acre, also the altitude, exposure, and nature of the soil on which the 
crops were raised, together with the dates of sowing and reaping, and the 
weight per bushel. The varieties for which Premiums have been given must 
be named. Reports of the several Competitions must be lodged by the 1st of 
November. 

6. The medals will be continued in each District for five consecutive years. 

Applications from other Districts must be lodged with the Secretary of the 
Society by 1st November next. . 
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s 2. PLOUGHING COMPETITIONS. 

The Silver Medal will be given to the winner of the first Pre¬ 
mium at Ploughing Competitions, where there are fifteen Ploughs, 
and Premiums to the amount of Three Sovereigns, provided a 
Report in the following terms is made to the Secretary, within one 
month of the Competition, by a Member of the Society, and the 
undemoted conditions have been observed :— 


FORM OF REPORT. 


I Of 

and Agricultural Society, 
Ploughing Match of the 
in the county of 
ploughs competed; 

hours were 

The sum of £ 
tions, viz.:— 


Member of the Highland 
hereby certify, that I attended the 
Association at 
on the when 

of land was assigned to each, and 
allowed for the execution of the work, 
was awarded in the following propor- 


[Here enumerate the names and designations of successful Com¬ 
petitors.] 


CONDITIONS. 

1. All Matches mast be at the instance of a local Society or Ploughing 
Association, and no Match at the instance of an individual, or confined to the 
tenants of one estate, will he recognised. 

2. The title of .such Society or Association, together with the name and 
address of the Secretary, must be registered with the Secretary of the Highland 
and Agricultural Society, No. 6 Albyn Place, Edinburgh. 

3. Not more than one Match, in the same season, can take place within the 
bounds of the same Society or Association. 

4. All Reports must be lodged witbin one month of the date of the Match, 
and certified by a Member of the Society who was present at it. 

5. A Member can only report one Match, and a Ploughman can only carry 
one Medal, in the same season. 

6. To warrant the Medal, there must have been fifteen Ploughs in Competi¬ 
tion, and three Pounds awarded in Premiums. 

7. Ploughmen shall not be allowed any assistance, and their work must not 
be set up nor touched by others ; on land of average tenacity the ploughing 
should he at the rate of an imperial acre in ten hours, and attention should be 
given to the sufficiency of the work below, as well as to its neatness above the 
surface. 
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3. HEAPING MACHINES. 


The Silver Medal will be given to the Servant found most 
expert at a trial of Reaping Machines, when not fewer than four 
were in operation, and Premiums to the amount of Two Sove¬ 
reigns were awarded. Reports must be lodged with the Secretary 
not later than the 1st of November, by a Member who has in¬ 
spected the work, 

4. MEDALS IN AID OP PREMIUMS GIVEN BY LOCAL SOCIETIES. 


The Society being anxious to co-operate with local Associations, 
will give a limited number of Silver Medals annually, in addition 
to the Money Premiums awarded in the district:— 


1. Stock.— To Local Societies not on the list of District Compe¬ 
titions, awarding Premiums for Stock to the amount of £10, 
and reporting their Shows to the Secretary—The Silver 
Medal for the best Male and for the best Female animal of 
any Pure Breed. 


Applied for by the Forbes and Fordyce Association—Convener, 
Sir John Stuart Forbes of Pitsligo, Bart. 


"Western District of Mid-Lothian Association—Convener, Peter 
M'Lagan of Pumpherston. 

Penicuik Society—Convener, the Right Hon. Sir George Clerk, 
Bart. 

Buchan Society—Convener, George Baird of Strichen. 

Wester Ross Club—Convener, Keith W. Stewart Mackenzie of 
Seaforth. 

Spey, Avon, and Fiddochside Association—Convener, Sir George 
Macpherson Grant, Bart. 

Kilmarnock Club—Convener, Frederick J. Tnrner, the Dean. 

Avondale Society—Convener, David Souter Robertson of White- 
hill. 


Dalbeattie Society—Convener, Wellwood H. Maxwell of 
Munches. 


c 2 
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Black Isle Society—Convener, Major Wardlaw, Belmaduthy. 
Fettercairn Club—Convener, laentenant-Coloisel Maclnroy of 
the Bum. 

Haa^line Society—Convener, C, Y. H. Campbell of iSetfcer- 

' Cwanocfc &o^-43mY*s^, ' 

Society—Convener, James Yeitch of Elioct 
, : leo did-Ccslmie Society—Convener, Arthur Forbes Gordon of 
Bayne. * 

Caithness Society —Convene*, Alexander Henderson of Stemster. 

" 0 


% WOOL.—For the best sample of the following wools:— 


Laid Cheviot, washed. 

Laid Cross, washed. 

Laid Blackfaced, unwashed. 
Hog, White Cheviot. 

White Long. 



fej&Y v'<v * 

Club, and subject to its 
Write of Monar. 

SL For the best managed Farm— The Silver Medal. . .. 

Applied for by the Nairnshire Soeiety—Convener, 
ander Stables, Cawdor Castle. * 

Inverness Society—Convener, Arthur Forbes e# Cuftoden. 
Kincardineshire Club—Convener, Sir John S. Forbes, Bart. 
Manehline Soeiety—Convener, C. Y. H. Campbell of Nether- 


Eil 


C9ob—Ckmvener, Frederick J. Turner, the Dean. 


4. For the best managed Dairy—T he Silver Med&L 

Applied for by the Mauchline Society—Convener, Colonel f 
Ferrier Hamilton. 

Kilmarnock Club—Convener, Frederick J. Turner, the Dean. 

5, For the best managed Green Crop —The Silver. 

Applied for by the Bute Society—Convener, James Muir, 
Barone Part 
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Inverness Society—Convener, Arthur Forbes of Culloden. 
Leochel-Cushnie Society—Convener, A. Forbes Gordon of 
Bayne. 

Clackmannan Society—Convener, James Johnstone of Alva. 
Fettercairn Club—Convener, Lieut-Colonel Maclnroy of the 
Burn. 

Manchline Society—Convener, Q. V. IL Campbell of Hether- 
place,. 

Kincardineshire Club—Conlenei| Sir John S. Forbes, Bart. 
Kilmarnofek Club—Convener, Frederick J. Turner, the Bean. 

A 

6. For the best managed Hay Crop—T he Silver Medal 

Applied for by Ihe Clackmannanshire Society—Convener, James 
Johnstone of Alva. 

7- For the test Sss^Frncbs—T he Silver Medal’ 

Applied for by the Kilmarnock Club—Convener, Frederick J. 
Turner, the Dean. 

8. To the most expert Hedge-cutter—The Silver Medal. 

Applied for by the Kilmarnock Club—Convener, Frederick J. 
Turner, the Dean. 

f SL To the labourer most expert and efficient in opening, laying, 
and filling Drains, and otherwise executing the works 
necessary in thorough Draining—The Silver Medal. 

No Application . 

10. For the best Sweet Milk: Cheese—T he Silver Medal. 

Applied for by the Cumnock Society—Convener, 

' ■: Sanquhar Society—Convener, James Veitch of Eliock. 

***'- ' ' . ■ " 

11. Fear the beet Cubed Buttes—T he SUrer Medal. ± ; , *- 

' AppHtdforbf ihe Cumnock Sodety—*r 
SanqnhAr Sodeiy-^-Convener, James ?«ti of Mioek. 

12. For tbs best O&t&BGnoSr of Boots—T he ffirw Medal. 

Applied for fej tfe Goanmck S o ci ety- * C onvener, 

Sanqnhar Sodety—CosiTOa®, James Veiich of Eliock. 
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13L For the best Collection op Seem —The Silver Medal. 

Applied for by the Cumnock Society—Convener, 

Sanquhar Society—Convener, James Yeitch of Eliock. 

The Medals to be issued will be limited to ten in each class, 
except No. 1. 

The Money Premiums given in the District must be £2 in each 
case, and in No. 1, £10, 

. Reports of the. several Competitions, and applications for Medals 
in 1865, must be lodged by 1st November next. 
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CLASS V. 


COTTAGES AND GARDENS. 

The following Premiums are offered for Competition in the 
Parishes after mentioned. The Medals and one-half of the Pre¬ 
miums are given by the Soeiety # *aJ the other half is contributed 
by the respective* Parishes. "* 

OOTTMB8. ^ ’ 

' \ n ’’’ ■ i. ■ 

1. For the test kept Cottage in each Parish—One Pound Five 

Shillings; and where there are four Competitors—The 
Silver Medal. 

2. For the second best—Ope Pound. 

3. For the third best—Fifteen Shillings. 

GARDENS. 

1. For the best kept Cottage Garden in each Parish—One 
' Pound Five Shillings; and where there are four Competi- 

‘ tors—The Silver MedaL 

2, f second best—One Pound. 

3- For the third best—Fifteen Shillings. 

Aberdeenshire. 

IiEOCHEL-CusHsns—Convener, Arthur Forbes Gordon of Eaync, 
Stricken —Convener, George Baird of Stricken. 

Edinburghshire . 

avener. The Bight Hon, Sir William Gibson-Cralg of Rio- 
'"hI wtpB^Bari. 

Robert Steuart of Carfin. , .. t , % w 


FifesMr s. 


HiniMIDr 

W **“ *' ^ *’ J l :’ f 1 ■ * ' 

• 5 -of ■**«* 

XIsar-JikKemht,' 


IiAMmGTON- 


n .* *» 
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Lesmahagow—C onvener, W. E. Hope Vere of Blackwood. 

Douglas —Convener, Thomas Bennie Scott, Castle Mains. 

Peeblesshire. 

Broughton —Convener, James Tweedie of Quarter. 

Perthshire, 

St Ma&tx2$s —Convener, William Macdonald Macdonald of St Martins. 

Roxburghshire . 

Ancrum —Convener, Sir William Scott of Ancrum, Bart., M.P. 

Wigtownshire . 

Kirkcolm—C onvener, David Guthrie, Stranraer. 

Leswalt— Convener, Sir Andrew Agnew of Lochnaw, Bart., M.P. 
Port-Patrick —Convener, Sir Edward Hunter Blair, Bart. 

Old Luce—C onvener, Sir John G. Dalrymple Hay of Park Place, Bart. 
Stonjeykirk—C onvener, David Frederick, Dumbreddon. 

CONDITIONS. 

1. Competitions may take place in the different Parishes for Cottages and 
Gardens, or for either separately. 

2. The occupiers of Gentlemen’s Lodges and Gardners’ Houses, as well 
as Gentlemen’s Servants occupying Cottages in the Policies, or on land in 
the natural possession of their masters, are excluded. The inspection must 
he completed by the 1st of October. In making the inspection, the Conveners 
may take the assistance of any competent judges. 

3. The annual value of each Cottage, with, the ground occupied in the 
parish by a Competitor, shall not exceed £5 sterling. A Competitor who has 
gained a Premium in a previous year cannot compete again for the same or a 
lower Premium, but will be allowed a Medal if recommended by the Inspecting 
Committee. 

4. If the Cottage is occupied by the proprietor, the roof must be in good 
repair; if die roof is of thatch, it must be in good repair, though in the occu¬ 
pation of a tenant. The interior and external conveniences must be clean 
and orderly—the windows must be free of broken glass, clean, and affording 
the means of ventilation. Dunghills, and all other nnisances, must be removed 
from the treat and gables. In awarding the Cottage Premiums, preference 
will be given to Competitors who, in addition to the above requisites, have dis¬ 
played the greatest taste in ornamenting the exterior of their houses, and the 
ground in front and at the gables. 

& In estimating the claims for the Garden Premiums, the Judges should 
have in view—the sufficiency and neatness of the fences and walks; the clean¬ 
ness of the ground; the quality and choice of the crops; and the general pro¬ 
ductiveness of the garden. 

6. Reports, stating the number of Competitors, the names of successful 
parties, and the nature of the exertions which have been made by them, must be 
transmitted by the Conveners to the Secretary on or before 1st of November next. 

Parishes desirous of these Premiums must lodge applications with the Secre- 
tary on or before the 1st November next. 
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MEDALS FOR COTTAGES OR GARDENS. 

The Society will issue annually twelve Medals to local Asso¬ 
ciations or individuals, who at their own expense establish Pre¬ 
miums for Cottages or Gardens. 

The Medals will be issued upon a Report by a Member of the Society, 
in the terms required by the preceding conditions, describing the merits 
of the Cottages or hardens. The Reports to be lodged with the Secre¬ 
tary on or before the 15th October 1864. 

Applied for b$ 

The Parishes of Forglen and Alvah. 

The Mauchline Horticultural Society. 

The Newburgh Gardening Society* 

The Conan and Maryburgh Gardening Society. 

The United East Lothian Society. 

The Logiealmond and Glenalmond Horticultural Society* 

Arthur Forbes Gordon of Rayne, 

Archdeacon Bisset of Lessendrum. 

Sir George Macpherson Grant, Bart. 

IMPROVING EXISTING COTTAGES. 

To the Proprietor in Scotland who shall report the Improvement 
of the greatest number of Cottages in the years 1861,1862, and 
1863-r-The Gold Medal. 

BUILDING NEW COTTAGES. 

To the Proprietor in Scotland who shall report the Erection of 
the greatest number of approved Cottages during the years 1860, 
mi, 1862, and 1863—The Gold Medal. 

' . CONDITIONS. ; 

1. Ckiaisfmr the above Premiums must be lodged with m or 

before the let ef October next, to allow an inspect*® t&Jihad© of the dif¬ 
ferent Cottages. The inspection will be conducted % a Committee of the 
Society’s Membes®, and Reports must be transmitted to tine Secretary on or 
before the 1st November. 

2. The annual valne of tteCbtiage or Cotla^es s^arafely, with the garden 

ground, must not exceed £5. "'-'r"-;; ■ ' 

3. In estimating the ciaiiiffl of Competitors, the following points will be kept 
in view:—The external appearance oftfee Cottages; their internal accommo- 
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dation; the arrangements of the outhouses; the means of drainage and ven¬ 
tilation ; and the expense of the building or of the alteration, compared with 
its durability and accommodation. When the Cottages of one Competitor are 
superior in style and comfort to those of another, though not so numerous, the 
Inspectors will give them the preference, provided they amount at least to 
three, and have been erected at a moderate expense. 

4. Parties competing will forward to the Society Plans, Specifications, and 
Estimates, of which, and of all information sent therewith, copies may be taken 
for publication, if the Society shall see fit, and the originals returned to the 
parties within six months, if desired. 


ACCOMMODATION FOR FARM-SERVANTS. 

To the Proprietor in Scotland who shall have erected on his 
estate the most approved Farm-buildings in reference to the proper 
accommodation of Farm-servants—The Gold Medal. 

Beports, Plans, and Specifications to be lodged by the 1st November 
1864. 



GENERAL. SHOW OF STOCK AND IMPLEMENTS, 

AT 

STIRLING, 

On the 1st, 2d, 3d, and 4th of August 1864. 


HIS GRACE THE DUKE OF ARGYLL, E.T., 
President of the Society. 


HIS GRACE THE DUKE OF MONTROSE, K.T., 
" Chairman, of the Local Committee. 1 


* m „ 

The District connected with the Show comprises the Counties of 

Stirling, Dumbarton, and Clackmannan, and the , 
Western Division of Perthshire. 


GENERAL ARRANGEMENTS. 


STOCK. 

To be entered with the Secretary on or before Friday, 17th Jose. 
dBaeavedin the Yard on Saturday and Monday, 30th July and 
and between 6 and 8 A.H. on Tuesday, 2d August. 
Judged hi v AM., on Tuesday, 2d August, 

Exhibited Tuesday, Wednesday, and Thursday, 2d, 3d. and 4th 
August. 

IMPLEMENTS. 

To be entered with - the Secretary on or before Friday, 17th June. 
Received in the Yard on Saturday, 30th July, and Monday, 1st 
August. 

•f&jfeflbited Tuesday, Wednesday, and Thursday, 2d, 3d, and 4th 


i&U-' ■ TERMINATION OF SHOW. _ 

August, at 5 p.m. Stock 


.*, --V* '■ -- 

to; 


parts of the 
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PREMIUMS. 


CLASS I.—CATTLE, 

Note, —The Medium Gold Medal mil be given to any animal uhich has 
gained the Society’s highest Premium at a former Show in the classes of 
aged Bulls , Cows, and Stallions. 


Section short-horn. 

1 Best Bull calved before 1st Jan. 1862, 

Second best,. 

Third best,. 

Breeder of Best Bull,.. 

2 Best Bull calved after 1st Jan. 1862,. 

Second best,.. 

Third best,. 

3 Best Bull calved after 1st Jan. 1863, . 
Second best, ........ 

Third best, ......... 

4 Best Cow of any age, ...... 

Second best,. 

Third best,.. 

5 Best Heifer calved after 1st Jan, 1862, 
Second best, ......... 

Third best, ......... 

6 Best Heifer calved after 1st Jan. 1863, 

Second best, *.. . 

Third best, ......... 


Twenty Sovereigns. 
Ten Sovereigns. 
The Bronze Medal, 
The Silver Medal. 
Twenty Sovereigns. 
Ten Sovereigns. 

The Bronze Medal. 
Ten Sovereigns. 
Five Sovereigns. 
The Bronze Medal. 
Fifteen Sovereigns. 
Eight Sovereigns. 
The Bronze Medal 
Tea Sovereigns, 
Five Soverelgas. 
The Bronze Medal 
Eight Sovereigns. 
Four Sovereigns. 
The Bronze Medal. 


POLLED (ABERDEEN OR ANGUS). 

Best Bull calved before 1st Jan. 1862, Twenty Sovereigns. 

Second best,.Ten Sovereigns. 

Third best,.The Bronze Medal 


rpf Best Boll, 

ImA after 1st Jan. 1862, 



9 Beat 


The Silver Medal. 
Twenty Sovereigns. 
Ten Sovereigns. 
The Bronze Medal. 
Ten Sovereigns. 


Second best, . . . . . . ... . . Five Sovereigns. 
Third best, . . . . . . * "7 The Bronze Medal. 

10 Best Cow of any age, Fifteen Sovereigns. 

Second best, ... Eight Sovereigns. 

Third best, ......... The Bronze Medal 

11 Best Heifer calved after 1st Jan. 1862, Ten Sovereigns. 

Second best,.Five Sovereigns. 

Third best,.The Bronze Medal 

12 Best Heifer calved after 1st Jan. 1863, Eight Sovereigns: 

Second best,.Four Sovereigns. 

Third best* ..The Bronze Modal 
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POLLED (GALLOWAY). 

Section 

13 Best Bull calved before 1st Jan. 1862, 

Second best, . .. 

Third best, .. 

Breeder of Best Bull,. 

14 Best Bull calved after 1st Jan. 1862, 

Second besti. 

Third best, ‘. 

15 Best Bull calved after 1st Jan. 1863, 

Second best, ... 

Third best, . .. 

. 16 Best Cow^of any age, 

Second best, .. 

Third best,. 

17 Best Heifer calved after 1st Jan. 1862, 
Second best, ......... 

Third best,.. 

18 Best Heifer calved after 1st Jan. 1863, 

Second best,.. 

Third best,. 


Twenty Sovereigns. 
Ten Sovereigns. 

The Bronze Medal. 
The Silver Medal. 
Twenty Sovereigns. 
Ten Sovereigns. 
The Bronze Medal. 
Ten Sovereigns. 
Five Sovereigns. 
The Bronze Medal. 
Fifteen Sovereigns. 

Ten Sovereigns. 
Five Sovereigns. 
The Bronze Medal 
Eight Sovereigns. 
Four Sovereigns. 
The Bronze Medal 


AYRSHIRE, 

19, Best Bull calved before 1st Jan. 1862, 
Second best, ......... 

Third best, . . 

Breeder of Best Bull, ...... 

20 Best Bull calved after 1st Jan. 1862, 

Second best,.. . 

Third best.. 

21 Best Bull calved after 1st Jan. 1863, 
Second best, ......... 

Third best,. 

22 Best Cow in Milk of any age, , . / 

Second best,. 

; JjShird best, .. 

23 "Best Cow in Calf of any age, . . . 


Twenty Sovereigns. 
Ten Sovereigns. 

The Bronze Medal. 
The Silver Medal 
Twenty Sovereigns. 
Ten Sovereigns. 
The Bronze Medal. 
Ten Sovereigns. 
Five Sovereigns. 
The Bronze Medal. 
Ten Sovereigns. 
Five Sove: 

The 
Tea 


24 Best Sebfer egdved after 1st Jan. 1862* 


Third best, J . * . . 

25 Best Beifer calved after 1st Jntt* 
Second best* ,' * / ’. . . • - J 
Third best 


The Bronze Medal. 
Eight Sovereigns. 
Four Sovereigns. 
The Bronze Medal. 
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Section 


HIGHLAND. 


26 Best Bull calved before 1st Jan. 1861, Twenty Sovereigns. 

Second best,.Ten Sovereigns. 

Third best,.The Bronze Medal 

Breeder of Beat Bull.The Silver MedaL 

27 Best Bull calved after 1st Jan. 1861, Twenty Sovereigns. 

Second best, . ..Ten Sovereigns. 

Third best,.. The Bronze Medal. 

28 Best Bull calved after 1st Jan. 1862, Ten Sovereigns. 

Second best,.. Five Sovereigns. 

Third best,.The Bronze. Medal 

29 Best Cow of any age.Ten Sovereigns. 

Second best,. . . Five Sovereigns. 

Third best,.The Bronze Medal. 


30 Best Heifer calved after 1st Jan. 1861, Ten Sovereigns. 

Second best,.. Five Sovereigns. 

Third best,.. The Bronze Medal 

31 Best Heifer calved after 1st Jan. 1862, Eight Sovereigns. 

Second best,• ... ... Four Severas*®. 

Third best,. ......... The Bmw MedaL 


FAT STOCK. 

32 Beet Ox of any Pure or Cross breed 

calved after 1st Jan. 1861,. . . Medium Gold MedaL 

Second best,.The Silver Medal 

Third best,.The Bronze MedaL 

33 Best Ditto, after 1st Jan. 1862,. . . MediomCMMKedaL. 

Second best, ..The Silver Medal. 

ISM Ieet,.The Bwfc«© Medal. 

m B **•©&*», after 1st Jan. 1863, . • . ’ Medial* Gold MedaL 

ShkiMlM^'V . .• .• .■ . .■ The Siher Medal. 

Third «**#• J Medal. 

3d Best Highland Ox calved after 1st : 

Jan, 1860,.. Medium Gold Medal. 

Second best, . . . ..The Silver MedaL 

Third best, .The Bronze Medal 

36 Best Ditto, after 1st Jan. 1861, . . . ■ Medium Gold Medal. 

Second best,.The Silver MedaL 

Third best, . . . ... The Bronze MedaL 

37 Best Cross Heifer calved after - 1st 

- Jan. 1862, ........ Medium Gold MedaL 

Second best, ......... The Silver Medal 

■ Third best, The Bnna*Jlill£ 


























GE3TERAL SHOW AT STIRLIHG, 1861. 


li 


Section 

38 Best Ditto, after 1st Jan. 1863, . . . Medium Gold MedaL 

Second best,.The Silver Medal. 

Third best,.The Bronze MedaL 


CLASS IL—HORSES 

PO& AGRIC0LTDRAL KJRPOSBS. 

%■ y 

1 Best Stallion foaled before 1st Jan. 

1861,.Thirty Sovereigns. 

Second best,.Fifteen Sovereign#. 

Third best,.The Bronze Medal. 

Breeder of best Stallion, . . . . . The Silver Medal. 

2 Best Entire Colt foaled after 1st Jan. 

1861, . l ....... . Twenty Sovereigns. 

Second best, ......... Ten Sovereigns. 

Third best,.. The Bronze Medal. 

*3 Best Entire Colt foaled after 1st Jan. 

1862, .Fifteen Sovereigns. 

Second best,.Eight Sovereigns. 

^drd best, ...... . # .’ The Bronze Medal. 

Colt foaled 'after 1st Jan* • 
llSlS, . ........ Ten Sovereigns. 

Second beat, ..Five Sovereigns. 

Third best, ,.The Bronse medal. 

5 Best Mare (with foal at foot) foaled 

before 1st Jan. 1861, . . . . . Twenty Sovereigns. 

Second best,.. Ten Sovereigns. 

Third best, ......... The Bronze Medal. 

v/;jL-Besfc Mare (in foal) foaled before 1st 

Jan, 1861,.Fifteen Sovereigns. 

. Second best,.. Eight Sowewr^^ 

. iJBlard best, ......... The Brcnze l 

^■SSSsif foaled after 1st Jan. 1861, ■ 

■ • • • »"***' — ■ ' 7 ~ 

. . . - . Jtlre JEfiri®S0 i 

8-' tiffed after 1st Jan. 1862, • ^kt So«»igB8. 

p^L ... i" *■' Ewtr8wv«ii9ig»B. 

aMNiw' v.'J-. . * TbeBrn*® MedaL 

9 Jtra. 38^, . 8B« Sovereigns. 

Second beet, ;■ J ■- . .. •• Three Sovereigns. 

Third best, * .• .. . : The Bronze T 
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CLASS IH.—SHEEP. 


LEICESTER, 


Section 


1 Best Tup, not above four shear,, . . 

Second best,.. 

Third best,. 

2 Best Bmmont or Shearling Tup, . . 

Second best, .. 

Third best-,. 

3 Best five Ewes not above four shear, . 

Second best,.. 

Third best,. 

4 Best five Shearling Ewes or Gimmers, 
Second best, .......... 

Third best,.* . , 

CHEVIOT. 

5 Best Tup not above four shear,. . . 

Second best, . . . *. 

Third best, ......... 

6 Best Dinmont or Shearling Top, . . 

Second best,. 

Third heat,.- 

7 E wm not above four shear, „ 

Second best, .. 

Third best,.. 

Best Pen of Lambs shown with Ewes, 

8 Best five Shearling Ewes or Gimmers, 
Second best, 

.. 


BLACKFACED. 


Third fiesta •/•"vX v X "V Vt *■ 

Best Dinmont or Shearling Tap, * . 
Second best, . . . 4 * > > . » 

Third best, ......... 

Best five Ewes not above four shear, . 
Second best, ......... 

Third best, . .. ■. 

Pen of Lambs shown with Ewes, 
t feest five Shearling Ewes or Gimmers, 
best, . . . . ' . , . . . 


Ten Sovereigns. 
Five Sovereigns. 
The Bronze Medal. 
Ten Sovereigns. 
Five Sovereigns. 
The Bronze MedaL 
Eight Sovereigns. 
Four Sovereigns. 
The Bronze MedaL 
Eight Sovereigns. 
Four Sovereigns. 
The Bronze MedaL 

i 

Ten Sovereigns. 
Five Sovereigns. 
The Bronze MedaL 
Ten Sovereigns. 
Five Sovereigns. 
The Ifronze Medal. 
Eight Sovereigns. 
Four Sovereigns. 
The Bronze MedaL 
The Silver 


Thei&2»^SaL 

. .rir&'itsm-- 


Five Sovereigns. 

Bronze MedaL 
Tee Sovereigns, 
live Sovereigns. 
The Bronze Medal. 
Eight Sovereigns. 
Four Sovereigns. 
The Bronse MedaL 
The Silver MedaL 
Eight Sovereigns* 
Four Sovereasaes.'' 


rff 
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Section 

SOUTHDOWN. 


13 Best Tap. not above four shear,. . . Ten Sovereigns. 
Second best, ......... Five Sovereigns. 

Third best,.The Bronze Medal. 

14 Best Dinmont or Shearling Tup, . . Ten Sovereigns. 

Second best, . ... Five Sovereigns. 

Third best, . .... . . The Bronze Medal. 

15 Best Five Ewes not above four shear. Eight Sovereigns. 

Second body . ... Font Sovereigns. 

i TjhSrdbe»i'--. .* / .’ . . . . The Bronze MedaL 

10 Best five* Shearling Ewes or Gimmers, Eight Sovereigns. 

Cl—.-CV____ 


Third best,. . TbmJkmm MedaL 


LOJfChWOOLLKB OTHER THAN LEICESTER. 

"VI ifceSt Tup not above four shear, % . . Tea Sovereigns. 

Second best, . • ..Site Sovereigns. 

Third best,.* The Bronze MedaL 

18 Best five Gimmers or Ewes not above * 

four shear, ........ Eight Sovereigns. 

Second,.Four Sovereigns. 

Third, . • • ... . The Bronze MedaL 


m OTHER than southdown. 

19 Beit Tap hot above four shear, ♦ . . Ten Sovere^ns. 

Second best, . . . . ’ . • . * .* . Five Sovereigns. 

Third best,.The Bronze MedaL 

20 Best five Gimmers or Ewes not above 

four shear, .* . . .* . . . . Eight Sovereigns. 

* Second best, . . . ..Four Sovereigns. 

IBL*_V v _ i mt nr> ft i 




Third best, ......... The Bronze MedaL 
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Section 

4 Best Sow, small breed.Six Sovereigns. 

Second best, . ..Three Sovereigns. 

Third best,.. . The Bronze Medal. 

5 Best Fen of three Figs, not exceeding 

8 months old, large breed, . . . Four Sovereigns. 

Second best, .Two Sovereigns. 

Third best,.. The Bronze Medal. 

' 6 Best Fen of three Figs, not exceeding 

$ months old, small breed, . . . Four Sovereigns. 
Second best, ......... Two Sovereigns. 

Third best, . . . !.The Bronze Medal. 


CLASS Y.—EXTRA STOCK; 

Animals not included in the Competing Sections maj be entered 
as Extra Stock, and will receive Honorary Premiums when 
specially commended. 


* CLASS 

COLOURED DORKIMO.. . . 

Section , ... • . • •/ ’. 

1 Best Cock and 2 Hens,...... The Silver Medal. 

Seeood best, ..The Bronze Medal. 

2 Best Cockerel and 2 Pullets, . . . The Silyer Medal. 

* Second h^t, ..The Bronze Medal. 

1 •' White Dorking. - ' 

d 2 Hens,.The 



2 Pallets,. - 


SfciTffeteSt*?’ ■! -tf f • m -v * 
\ .c.. 


The^W# Medal. 


5 BestfoeSilverMedal. 

Second best! . The Bronze Medal. 

6 Best Cockerel and 2 Pullets,..... The Silver Medal. 

Second beat,.. The Bronze Medal, 

White Cochin-China. 

T.Jfest Cock and 2 Hens, ... . . . The Silver Medali 

Slfcwnftbest,.The Bronze- Medal 

8 .Cockerel and 2 Pullets, . . . The 
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SECTION 

Bsamahpootra. 

9 Best Cock and 2 Hens,. 

Second best,. 

10 Best Cockerel and 2 Pallets, . . . 
Second best,. 


Malay. 

11 Best Codfe asd 2 Hens,. ...... 

r IJDCUHu *j, • • . * w* « * V * 

12 Best Cbekerel and 2 Pallets, . . . 
Second best, 

Spanish* 

IS Best Cock aud2 Hens,. 

' ffeecfcid best, ...... . , . 

14 Best Cockerel and 2 Pallets, . . . 
Second best* * . 


Golden Hamburg. 
15 Best Cock and 2 Hens, ..... 

i and 2JPalle.ts, . . . 

Silver Hamburg. 

17 Best Cock and 2 Hens, . . . , . 
Second best, ......... 

18 Best Cockerel and 2 Pallets, . . . 

Second best, . .. 

■: . PoLISH - 
w/3fet Cock and 2 Hens, ..... 

" ■ . , * 

20 and 2 Pullets, . \ ; 

, ‘ > A**' • ' ~ ' 

* ■ » '* * * C'AMR. * T ' * i 

21 Best Cock**! 2 H«ib, » 

, k * ‘‘V * 

Second best*•'£ *.* ** * ru-»** / .» 


The Silver Medal. 
The Bronze Medal. 
The Silver Medal 
The Bronze Medal. 


The Sdver Medal. 
The Bronze Medal 
The Silver Medal. 
The Bronze Medal. 


The SHver Medal 
The Bronze Medal 
The Silver Medal. 
The Bronze Medal. 


The Silver Medal 
The Bronze MedaL 
The Silver Medal 
The Bronze Medal. 


The Silver Medal. 
The Bronze Medal 
The Silver Medal. 
The Bronze Medal. 



The Silver Medal. 
TIwj Ikooze MedaL 

’* 

The Bronze MedaL 

dt - A . *.///• 
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Section 

Ant other Breed. 

23 Best Cock and 2 Hens, . '. . . . 

Second best,. 

24 Best Cockerel and 2 Pallets, . . . 

Second best,. ... . 


The Silver Medal. 
The Bronze Medal., 
The Silver Medal. 
The Bronze Medal. 


Bantams. 

25 Best Cock and 2 Hens, . . . . . 

Second best,. . . . 

26 Best Cockerel and 2 Pullets, , . . 

Second best,. 


The Silver Medal 
The Bronze Medal. 
The Silver Medal. 
The Bronze Medal 


Capons— Of may Breed. 

27 Best 3 Gapons$ ........ 

, Second beet,.. 


The Silver Medal. 
The Bronze Medal. 


Docks —White Aylesbury.^ 

28 Best Drake and 2 Docks,. . . . . The 
Second best, . • *« ; W„', 

: 'V'"; • .dhoksJw' ’ 



1 - +*■' ;?*■*'*’ ■* . ' ♦ 

2»B«*Drake and 2 Docks, .... The Silver Medal. 
4 Steendbest,.The Bronze Medal 



Docks— Any other Breed. 

f Drake and 2 Docks, .... The i 

i.. . The l 

__ 

31 Bast CWfc fW*, The Stiver Medal 

Second best, -''i^ Bronze Medal. 

Toreets —Any other Breed. 

32 Best Code and 2 Hens, . . . . . The Silver Medal 
Second best, ......... Die Bronze Medal. 
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CLASS Vn.~IMPLEMENTS, 

Note .—Premiums for Implements and Machinery have been 
withdrawn, and trials, during the currency of a Show, discon¬ 
tinued, in terms of a report approved of by a General Meeting 
of the Society on 21st January 1863. Reference is made to 
General Regulations 32, 33, and 34, for the terms on which 
Implements may now be exhibited, and for the period at, and the 
conditions under which they will be tried and rewarded. 


REGULATIONS, 

GENERAL CONDITIONS. 

1. Members of the Society are admitted to the Show-Yard without payment 
on exhibiting a “ Member'* Ticket'’ except during the inspection by the Judges, 
when os. will be charged. Tickets will be sent to all Members residing in the 
District connected with the Show—the counties of Stirling, Dumbarton, and 
CUdhaaunaa, and the Western division of Perthshire. Members residing in 
other localities must apply for Tickets at the Secretary’s Office, 6 Albyn Place, 
Edinburgh, not later than the 23d of July. 

2. Stock must be the property, and in the possession of the Exhibitor from 
the date of the Certificate of Entry, and the exact age must be stated in the 
Certificate. 

3. Stallions and aged Bulls must have had produce, and must have served, 
within the year of the Show; two-year-old Bulb must have served within that 
year, 

4. All Cows must have had calves previous to the Show, and when exhibited, 
they must either be in milk or in calf; if in milk, birth must have been within 
9 months of the Show; if in calf, birth must be certified within 4 months after 
the Show* 

5 . Two-yeaivold Heifers, of the Short-horn and Polled breeds, must be in 
calf when exhibited, and birth must be certified within 9 months after the Show. 

6. Mares hi Section 5 must have produced foals after 1st January 1864, 
and foals must be at toot, except when death can be proved. Mares in Section 
6 must be in find, apd awards will be suspended till birth is certified. 

7. Ewes and Gimmers must be taken from regular breeding Hooka* All 
Ewea must have reared Lambs in 1864, and Ewes in Sections 7 and 11. 
(Cheviot and Black-faced) must be in milk, and have their Iambs at foot. 

8. An animal which has gained a first premium at a General Shew of the 
Society cannot again compete in the same class. 

9. No animal shall bear on its rug, harness, -pail, or othetf fittings, any 
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initial, crest, or mark of ownership, nor be distinguished otherwise than by 
the number indicating its place in the Catalogue. 

10. Except for extra Stock, Commendations will only be given for one lot 
in each Section—the fourth in merit. 

11. The violation by an Exhibitor of any one of the Regulations will in¬ 
volve the forfeiture of all Premiums awarded to him. 

12. Should it be proved to the satisfaction of the Directors that an animal 
has been entered under a false name, pedigree, or description, for the purpose 
of misleading the Directors or Judges as to its qualification or properties, the 
case shall be reported to the first General Meeting, in order that the Exhibitor 
shall be disqualified from again competing at the Society's Shows, and his name, 
if he be a Member, struck from the roll. 

13. When an animal has previously been disqualified by the decision of any 
Agricultural Association in Great Britain or Ireland, such disqualification shall 
attach, if the Exhibitor, being aware of the disqualification, fail to btate it and 
the grounds thereof, in his entry, to enable the Directors to judge of its validity. 

14. Protests against the awards of the Judges must be lodged with the 
Secretary not later than 10 am. on Wednesday, 3d August, and parties must 
be in attendance at the Committee-Room, in the Show-Yard, at 12, when 
protests will be disposed of. . 

15. The Society shall not be liable for any loss or damage which Stock, Im¬ 
plements, or other articles may sustain at the Show, or in consequence of having 
been sent to it. 

16. The decisions of the Judges, as confirmed by the Directors, turn final, 
and no appeal Is competent. 

It. The Premiums awarded will be paid after the 1st November 1864, and 
may be taken either in money or in plate. 

cxetifxcates or kttby son srocE. 

18. Every lot must be intimated by a Certificate of Entry lodged with the 
Secretary not later than Friday the 1 tth of June . Printed forms will 
be issued on application to tbe Secretary, or to the local Secretary* John M. 
Chanuingham, Eeq., writer, Stirling. 

18. Admission-orders to the Yard for Stock and Servants wifi be forwarded 
by pm* prov ma o to the Show* 

mrrtt-Moidnr tak ertoftft. 

20. Exhibitors, not Members of the Society, shall pay as Entry-Money for 
each lot of Stock 2|- per cent, on the highest Premium for which the Entry 
is made. Members may show three lots of Stock in each Section free, but must 
pay the same percentage on the premium for each additional lot. The Entry- 
Money for Poultry it 2s. fid. on each lot, and Members may show two lota free 
in each Section. 


, STJLtL BEST. 

21. Covered accommodation will be provided for the whole of the Stock, and 
tbe following rates shall be paid by alt Exhibitors at the time of making their 
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s. d . 

Stallions—3 year old—and 2 year old Entire Colts.10 0 

All other Horses and Cattle 2 years old and upwards.... 7 6 

Yearling Colts, Fillies, Bulls, and Heifers.... 5 0 

Sheep and Swine, per pen. 5 0 

Poultry, per coup...... 2 6 


ADMISSION OF STOCK. 

22. The Yard will he open for Stock on Saturday 30th July and Monday 
1st August, and between Six and Eight o’clock on the morning of the 2d. 

23. One Servant will be admitted in charge of each lot. Bolls must be se¬ 
cured by a nose ring, with chain or rope attached. 

24. No Exhibitor shall be permitted to remove Cattle, Sheep, or Swine from 
the Yard till Five p.m. on Thursday 4th August, except on certificate by the 
Veterinary Surgeon employed by the Directors. 

25. Horses may be withdrawn at Six each evening on a deposit of £2 for 
each animal, which shall be forfeited if the animal is not brought back at 
Seven o’clock the following morning. 

26. Servants in charge of Stock must bring their own buckets or pails. A 
first bedding for Horses, Cattle, and Swine will be provided by the Society, 
but all other fodder and food for Stock will be supplied, at fixed prices here¬ 
after to be published, by a Contractor employed by the Society. Any Servant 
removing bedding from an adjoining stall will be fined in double the amount 
taken. 

PLACING AND JUDGING STOCK. 

27. The Judges will commence their inspection at Nine o'clock on Tuesday. 
2d August; and till then, only Servants in charge of Stock will be allowed 
to remain in the Yard. There shall be no award unless the Judges deem 
the animals to have sufficient merit, more especially if there is only one lot 
in the Section; and it shall be in their power to suggest the removal of any 
lot which appears to them unworthy of being placed in the Yard. 

28. A Member of Committee will attend each Section of the Judges. It 
will be Ms duty to see that no obstruction is offered to them, and that the space 
reserved for them is not encroached on; to communicate to the Secretary any 
question that may arise for the consideration of the Committee; to complete 
their reports; and to ticket the prize animals. 

29. It shall not be competent for any Exhibitor, nor for his Factor or LancU 
Steward, to act as a Judge or Attending Member in any class in which he is 
competing; and no Exhibitor shall remain in charge of any lot, whether be¬ 
longing to h imself or another, while the Judges are in the Yard. 

ADMISSION OF PUBLIC. 

30. The public w3l be admitted to the Stock-Yard m Tuesday at 9 ajk., 
immediately after the Judges have been conducted to their several stations, and 
before the inspection commences. Holders of Members’ Tickets, and Exhibitors 
of Stock will be charged 5s. for admission to the judging; all others 10s. 
The space reserved for the judges will be enclosed by ropes, and no encroach¬ 
ment will be permitted. 
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31. After 2 p.m. on Tuesday, Holders of Members’ Tickets will be admitted 
free. The charges to others will be, 

Tuesday after 2 f.m,, Half-a-crown. 

Wednesday, from 8 am. till 1 p.m. ? Half-a-crown; and after 1, a Shilling. 

Thursday from 8 a.m. till 5 p.m., a Shifting. 

The Implement-Yard will be open on Tuesday forenoon while the Stock is 
being judged. Holders of Members’ Tickets admitted free; others at 2s. 6d.; 
thereafter one Payment admits to both Yards. 

ENTRY OP IMPLEMENTS. 

32. All articles must be entered with the Secretary on or before 17th June, 
and Exhibitors must intimate whether they wish their goods placed under cover 
or not, and specify the space they require. The price of shedding, per lineal 
foot of frontage, with a depth of 20 feet, shall be Is. 6d. to Members, and 2s. 
to Non-members. 

33 Members may show Implements free if shedding is not required, and 
Non-members will be charged according to space occupied. 

34. When an Implement or Machine is supposed to embrace a new inven¬ 
tion, or radical improvement, the nature of such must be specified in the entry, 
to enable the Directors to order an inspection with a view to a trial. Such 
trial, when recommended by the inspecting Committee, will be instituted in a 
convenient locality, and at a season of the year suitable for the operation of the 
implement or machine, which, when thoroughly tested, will he entitled to such 
a Premium as the Directors may see fit in award, m the repent of the Judges 
employed by them. 

placzko implements ns tbs Yard. 

35. The Yard will be open for the reception of Implements on Saturday 
30th July, and Monday 1st August, and the public will be admitted at 10 a.x. 
on the 2d. 

36. There must be attached to each Implement, when forwarded to the Show, 
a label, bearing the Exhibitor’s name, and that of the Implement. 

37. The articles of each Exhibitor will be all placed in one stand. 

38. All articles must remain in the Yard till Five p.m. on Thursday the 4th 
August, and may he kept there till the afternoon of Friday. 

placing and judging poultry. 

30. Poultry must he brought to the Show-Yard or Monday 1st August, or 
on the morning of the 2d. Ho lei will be admitted without an Admission- 
order. Coops, food, and attendance will be found by the Society. 

40. No lot to be removed from the Yard till Five o’clock on Thursday the 
4th August. 


Premium Lists, Certificates of Entry, and Regulations, may be 
obtained by applying at the Secretary’s Office, No. 6 Albyn Place, 
Edinburgh, or to John M. Cunningham, Esq., writer, Stirling. 

The Secretary will "attend at Stirling on Thursday and Friday, 
16th and 17th June, to close the entries. 
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GENERAL SHOW OF STOCK AND IMPLEMENTS, 

At INVERNESS, in 1865. 


The District connected with the Show will comprise the Counties 
of Inverness, Morat and Nairn, Boss and Cromarty, 
Caithness, Sutherland, and Orkney. 


Premiums mil be offered for the following Classes:— 

CATTLE 

SHORT-HORN. 

Bolls calved before 1st January.1863 

Bulls calved after 1st January .1863 

Bulls calved after 1st January.1864 

Cows of any age. 

Heifers calved after 1st January.1863 

Heifers calved after 1st January.1864 

HIGHLAND. 

Bulls calved before 1st January .....1862 

Bulls calved after 1st January........1862 

Bulls calved after 1st January.1863 

Cows of any age. 

Heifers calved after 1st January.1862 

Heifers calved after 1st January.1863 

POLLED—ANGUS, ABERDEEN, AND GALLOWAY. 

Bulls calved before 1st January.1863 

BuHs calved after 1st January ...1863 

Bulls calved after 1st January.1864 

Cows of any age. 

Heifers calved after 1st January.....1863 

Heifers calved after 1st January ...1864 

AYRSHIRE. 

Bulls calved after 1st January .....1862 

Cows in Milk of any age. 

Cows in Calf of any age. * 

Heifers calved atier 1st January.. ..... .. ..1863 
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EXTRA STOCK. 

Oxen of any pure or cross breed calved after 1st January ... 1862 
Oxen of any pure or cross breed calved after 1st January ...1863 
Oxen of any pure or cross breed calved after 1st January *..1864 


Highland Oxen calved after 1st January .1861 

Highland Oxen calved after 1st January .1862 

Cross-bred Heifers calved after 1st January.1863 

Crossbred Heifers calved after 1st January.1864 

HORSES 

For Agricultural Purposes. 

Stallions foaled before 1st January...1862 

Entire Colts foaled after 1st January.1862 

Entire Colts foaled after 1st January.1863 

Entire Colts foaled after 1st January.1864 

Mares with foal at foot, foaled before 1st January ..1862 

Mares in fool, foaled before 1st January .1862 

Fillies foaled after 1st January ..1862 

Fillies foaled after 1st January .. ....#.1868 

Fillies foaled after 1st January ............1864 


PONIES. 

Stallions not exceeding 14 hands. 
Mares not exceeding 14 bands. 

SHEEP. 

LEICESTER. 

Tups not more than four shear, 
Dinmont or Shearing Tups. 

Ewes not more than four shear. 
Shearling Ewes or Gimmers. 

CHEVIOT. 

Tups not more than four shear. 
Dinmont or Shearling Tups. 

Ewes not more than four shear. 
Shearling Ewes or Gimmers. 

BLACKFACED. 

Tups not more than four shear. 
Dinmont or Shearling Tups. 

Ewes not more than four shear. 
Shearling Ewes or Gimmers. 
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SOUTHDOWN. 

Tups not more than four shear. 

Ewes not more than four shear, or Gimmers. 

LONG-WOOLLED OTHER THAN LEICESTER. 

Tups not more than four shear. 

Ewes not more than four shear, or Gimmers. 

8H0RT-WC0LLED OTHER THAN SOUTHDOWN. 

Tups not more than four shear. 

Ewes not more than four shear, or Gimmers. 

EXTRA. 

Shearling Wethers of any cross. 

. Lambs of any cross. 

Note. —Ewes and Gimmers to be exhibited in pens of five, 
and in the Cheviot and Blackfaced Breeds , Evues must 
be in milk with lambs at foot . 

SWINE. 

Boars, large breed. I Sows, large breed. 

Boars, small breed. J Sows, small breed. 

Pigs not exceeding 8 months old, large breed. 

Pigs not exceeding 8 months old, small breed. 

POULTRY* 

Cock: and Two Hens, Cockerel and Two Pullets, of the 
following breeds:— 

Game. 

Any other Breed. 

Bantams. 

White Aylesbury Bucks. 
Rouen Bucks. 

Any other Breed. 

Black Norfolk Turkeys. * 
Any other Breed. 

Geese. 

Capons (coops of three}* 


Coloured Dorking. 
White Dorking. 
Coloured Cochin China. 
White Cochin China. 
Bramahpootra. 

Malay. 

Spanish* 

Golden Hamburg. 
Silver Hamburg. 
Polish. 
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AGRICULTURAL EDUCATION. 

The following Bye-Laws hare been enacted under the authority 
of the Supplementary Charter of 1856* and in terms of the Report 
by the Council on Education thereby created:— 

1. That in terms of a Report by the Council on Education, the 
following Board of Examiners be appointed:— 

Science and Practice of Agriculture—Mechanics and Construction — 
Professor Wilson; George Hope, Fenton Barns; Robert Russell, 
Pilmuir; and John Wilson, Edington Mains. 

Botany —Professor Balfour. 

Chemistry —Professor Anderson. 

Natural History — Professor Allman. 

Veterinary Surgery — Professor Dick. 

j Field Engineering and Surveying —John MtLtKR of Lekhen, C.B., and 
James Stirling, C*E. 

Book-keeping and Accounts— Kenneth Mackenzie, C.A., and Peter 
M*1iagam of Pumpherston. 

2. That it shall be competent for said Board from time to time 
to receive for examination, and to recommend for the Society’s 
Agricultural Diploma, Candidates who shall have attained their 
21st year, and who shall exhibit the vouchers* and pass an exa¬ 
mination on the subjects hereinafter prescribed. 

3. That the vouchers to be exhibited shall be such as to afford 
satisfactory evidence to the Board: 1 sU That the Candidate has 
attended a farm, and been engaged in the practical operations 
thereof, for a period of two years, or for two separate periods of 
not less than one year each. 2diy, That the Candidate has at¬ 
tended, for another period of two years, or for separate periods 
of not less than one year each, the following Classes in some 
seminary recognised by the Board as sufficient:—Agriculture, 
Botany, Chemistry, Natural History, Veterinary Medicine and 
Surgery. 

4. That the Candidate’s knowledge of practical husbandry, and 
of the foregoing branches of study, as well as of Field Engineer¬ 
ing and Surveying, Farm Mechanics and Architecture, and Book¬ 
keeping, shall be established to the satisfaction of ihe Board by 
means of a strict examination. 

5. That upon a report made by the Board to the Council on 
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Education, stating that a Candidate has exhibited the vouchers 
and passed the examination required, the Council shall issue, in 
favour of such Candidate, a diploma, bearing the corporate seal of 
the Society, and certifying his proficiency in the arts and sciences 
connected with agriculture. 


VETERINARY COLLEGE. 

This establishment is conducted by Professor Dick, assisted 
by Dr Allen Dalzell, Dr Young, Mr Strangeways, and Mr 
Worthington. The curriculum embraces the Principles and 
Practice of Veterinary Medicine and Surgery, with Anatomy, 
Physiology, and Demonstrations; Chemistry; Materia Medica 
and Dietetics; and the general management of domesticated 
Animals. 

Students have the advantage of assisting in an extensive prac¬ 
tice, and of performing the different operations which most fre¬ 
quently occur. 

Attendance on Two Courses is required before a Student 
IS taken upon trial for diploma; the examinations are con¬ 
ducted by leading members of the Medical Faculty, and of the 
Veterinary Profession; Graduates of the College are eligible 
for appointment as Veterinary Surgeons in Her Majesty's 
Service. , 

The Session commences in the beginning of November, and is 
concluded before the end of April following. 


MUSEUM. 

The Museum, George IV. Bridge, is open from eleven till 
four o’clock every day, except Monday. The public are ad¬ 
mitted on inscribing their names ha the Visitors Book. Per¬ 
sons desirous of preserving objects illustrative of tine Vegetable 
products of the country are invited to transmit them to the 
Secretary. 
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CHEMICAL DEPARTMENT. 

The objects of the Chemical Department are twofold:— 

I. The prosecution of Researches in various subjects con¬ 

nected with Agricultural Chemistry, the results of which 
are published at intervals in the Transactions. 

Dr Anderson will be glad at all times to receive suggestions 
from Members of the Society regarding subjects they may con¬ 
sider worthy of investigation, and which will be laid before the 
Chemical Committee. 

II. The performance of Analyses of Manures, Soils, Vege¬ 

table Products, &c., for Members of the Society at re¬ 
duced fees. 

In purchasing manures, cattle foods, &c., Members are recom¬ 
mended, in all cases, to do so by guaranteed analysis, and to 
ascertain that the article delivered corresponds with it. Partial 
analyses, such as Nos. 6 and 7 of the accompanying List, will 
generally suffice to check the correspondence of the stock with 
the guarantee, and give an approaritnate* though not a precise 
estimate of its value. When an exact estimate is required* a 
complete analysis is necessary. 

Samples intended for analysis should be sent (carriage paid) 
addressed to Dr Anderson, 15 Shuttle Street, Glasgow, 
and when of small size, they are most cheaply and expeditiously 
forwarded by post. They should be distinctly labelled, marked 
with the name and address of the sender in full, and accompanied 
*>y a letter, specifying the particular analysis required, according 
to its number in the following List,—and, if possible, the object 
in view,—as, by doing so, much trouble and delay will occasionally 
be saved. 

Much inconvenience having been experienced by persons send¬ 
ing samples for Analyses which bad not been selected with suffi¬ 
cient care, and were afterwards found not to represent the average 
composition of the substance, it is particularly requested that the 
following instructions may be attended to as closely as circum¬ 
stances will permit:— 

INSTRUCTIONS FOR SELECTING SAMPLES FOR ANALYSIS. 

Manures -—A large double handful of the Manure should be 
taken from each of at least five or six different bags; and if any 
lumps are found in it, a due proportion of these should also be 
taken. The whole being laid on a large sheet of paper, should be 
carefully mixed by rubbing with the hand, the lumps being imlmrn 
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down and mixed as uniformly as possible with the powdery part. 
If this mixture be carefully m&de, a quantity of it not exceeding 
two ounces will suffice for the analysis. It should be folded up in 
tinfoil to prevent its becoming dry, and is most cheaply and ex¬ 
peditiously forwarded by post. In default of tinfoil, the sample 
may be wrapped in double folds of Btrong writing paper. Should 
the manure contain stones, or be very moist, or should any diffi¬ 
culty be experienced in making a uniform mixture, it is desirable 
that two or three pounds should be sent. 

Soils .—In selecting Soils for analysis, five or bix spadefuls 
should be taken from different parts of the field, and, after being 
spread out in a thin layer for several days to dry, should be put 
two or three times through a fine sieve, so as to insure uniform 
mixture. For a complete analysis, not less than two pounds 
should be sent: for a partial analysis, three or four ounces will 
be sufficient. 

Waters .—For the complete analysis of a Water, from two to 
three gallons are required; for the determination of the amount 
of salts in solution, and lime thrown down by boiling, two quarts 
will suffice. A well-water may be selected at any time; but the 
water of a spring or running stream should be taken in dry 
weather. The jars or bottles in which they are sent must he 
tightly corked and sealed. In the analysis of a mineral water, it 
may sometimes be desirable to determine the amount of gases 
held in solution; in which case certain precautions must be ob¬ 
served which require the presence of a chemist at the spring. 

Limestones, Clays, Ironstones , fyc .—If the bed of any of these 
substances of which the analysis is required be very uniform in 
appearance, a piece of two or three ounces weight, taken fr6m 
any part of it, will be enough for analysis; but in all cases it is 
better to send three or four chips from different parts of its thick¬ 
ness Sometimes, where the characters of different parts of the 
bed vary much, separate analyses of these portions may be requi¬ 
site, in which case two ounces of each may be sent 

The following are the rates at which Analyses, are fur¬ 
nished to Members of the Society , and it is requested that the fee 
be remitted along with the sample:— 


L Complete analysis of a Soil, including determination of 
Alkalies and Phosphates, £3. 

2. A partial analysis of a Soil, such as the determination of the 


quantity w Organic Matter, and relative proportion of 
Clay, Band, and Carbonate of Lime it contains, 10s. 

3. Quantitative determination of any one ingredient of a Soil, 

7s. 6d. 

4. Complete analysis of Saline Manures and other substances. 
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such as Gypsum, Nitrates of Soda and Potash, Ammonia- 
cal Salts, Guano, Oil-cake, Bone-dust, Rape-dust, Super¬ 
phosphate of Lime, £1. 

5. Testing the above substances for adulterations,—for each 

sample, 5s. 

This examination is generally sufficient to determine 
whether or not any of these substances are grossly 
adulterated, but it gives no idea of the comparative 
value of different Samples, where all are genuine. 

6. Determination of the percentage of Phosphates and Am¬ 

monia in a Guano, 10s. 

7. Determining the quantity of Soluble and Insoluble Phos¬ 

phates in a Superphosphate, 10s. 

This and the preceding determination generally suffice 
to show whether the sample is of fair quality, and 
corresponds with the analysis by which it was sold, 
but not to fix its exact commercial value. 

8. Complete analysis of Limestones, Marl, Shell-sands, &c., £1. 

9. Examining any of the above substances for the quantity of 

Lime, and ascertaining in the same the presence of Mag¬ 
nesia and Alumina, 7s. 6d. 

Ascertaining the proportion, of these, 2s. 6d. additional 
for each substance. 

10. Complete analysis of the Ashes of any Plant, £3. 

11. Complete analysis of a Water, £2. 

12. Determination of the amount of Salts in Solution, and of the 

Lime thrown down by boiling in any water, 10s, 

13. Analysis of Tile or Fire Clay, £1,10s. 

14. Complete analysis of Roots, Grains, and other Vegetable 

Products, £1. 

15. Examining products of Vegetation, or of the Dairy, such as 

Nutritive Matters in Wheat, or other grain—quantity of 
Butter or Cheese in Milk—5s. for each ingredient. 

16* Determination of the quantity of Nitrogen in any substance, 
7s. 6d. 

17. Answers to letters asking advice on subjects within the 
department of the Chemist, 5s. 

The charges for other Analyses not specified in the list will he 
settled by the Committee of Management, with reference to the 
amount of work which they involve, and a scale similar to the 
above. 

J* HALL MAXWELL, Secretary . 

Edinbtogit, 6 Albyn Place, 

3d February 1804. 



PREMIUMS 


OFFEEED BY 


THE HIGHLAND AND AGRICULTURAL 
SOCIETY OF SCOTLAND 


rv 


1865. 



CONTENTS. 

PAGE 


Preliminary Notice, 5 

Constitution Aim Management, 7 

Establishment toe I860, ...... 8 

Council on Education, . . * .... 10 

General Regulations for Covcfxtitos^ . . .IX 


CLASS L~KBP0*ra 

8 X* Or flOElBCTS CONNECT JED WITH THX SCIENCE AND PRACTICE OF 


Aoricultube :— 

J* Dietaries of Scotch Agricultural Labourers, . . .12 

ft Agriculture of Aberdeenshire and Banffshire, . . .12 

X Agriculture of Perthshire, ..... 12 

4. Effect of special manures over a rotation, , .13 

5. Phosphatic and ammoniacal manures. . . , .13 

6. Mineral and animal phosphates, . . .13 

7. Large and small plot experiments, .... 13 

8. Manures produced by different Muds of feeding, , . 14 

9. Manured made with and without cover, ... 14 

10. Top-dressing for cereals, , . . . .15 

11. Autumn manuring, ...... 15 

12. Improved varieties of agricultural plants, . .15 

13. Comparative productiveness, &c., of Potatoes. . . 16 

14. Comparative productiveness, <fcc., of Turnips, . . .16 

15. Cabbage, . .16 

16. "V egetable productions, of India, China, America, &c, . . 17 

17. Best modes of housing fattening Cattle, . . .17 

16. Different descriptions of food, ..... IS 

19. Comparative qualities of different feeding cakes, . 18 

20. Diseases of farm Horses, ..... 18 

21. Rural economy abroad, ...... 18 










CONTENTS. 


§ 2. Woods and Plantations :— 

1. Extensive planting; 

2. Formation and management of young^aatations, 

3. General management of plantations, '* . 

4. Planting on exposed or on barren tracts, 

5. Corsican Fir, , ' *. * . . *■ . " 

6. American and Canadianirees, . . ■. 

7. Forest trees of recent introduction, 

8. Roots of Conifers*, 

0. Transplanting trees, .... 

2 3. Land lifpnovjUML&nsa: — . */. \ 

1. General improve®is&t of 
% Reclamation of waste land 
»3. Improvement of natural 

§ 4. Agricultural Machinery 

Invention or improvement of Implements of husbandly, 



, v,*V , 


PAGE 

10 

10 

19 

20 
20 
2i 
21 
21 
m 

? f ’ ^ 

ry-A ■ 


23 


CLASS IL—DISTRICT COMPETITIONS. 

jj 1* Cattle, . 

2 2. Draught Houses, , 

Entire Colt®, . 

§ 3. Sheep:— 

1. Leicester, 

2. Cheviot, * 

3. Blackfaced, . . . 

4. Shearing Sheep, 


1NE, 


27 


. \ 20 
30 
. 31 


, 32 


CLASS HI.—DAIRY PRODUCE. 

1. gutter, . . . 

2. Cheese, # ‘ • . 


*■ \ 

. M' 

. ' 01 


CLASS IV.—CROPS AND CULTURE. 

1. Seeds, v *. . 

2. Ploughing Cbmpo^lone, 

3* Reaping Machine#" . . . 

4. Medals In Ail of Premiums given by local Societies, 


35 

m 

38 

38 






4 


CONTENTS. 


CLASS V,—COTTAGES AND GARDENS. 

2. Beet kept Cottages and Gardens, 

2. Improving existing Cottages, . 

3. Building new Cottages, 

4. Accommodation for Farm Servants, 

GENERAL SHOW AT INVERNESS IN 1865, 

GENERAL SHOW AT GLASGOW IN 1866, 

AgBICULTUBAL EDUCATION, 

Vetebinaby College, .... 

Museum, ..... 

Chemical Department, 

Instructions fob Selecting Samples fob Analyses, . . 66 

Chabges fob Analyses, &c,, ..... 67 


PAGE 


42 

44 


8888 38 88 






PRELIMINARY NOTICE. 


The Highland Society was instituted in the year 1784, and 
established by Royal Charter in 1787. Its operation was at first 
limited to matters connected with the improvement of the High¬ 
lands of Scotland; but the supervision of certain departments, 
proper to that part of the country, having been subsequently 
committed to special Boards of Management, several of the 
earlier objects contemplated by the Society were abandoned, 
while the progress of Agriculture led to the adoption of others 
of a more general character. The exertions of the Society were 
thus early extended to the whole of Scotland, and have, for the 
greater part of a century, been directed to the promotion of the 
science and practice of Agriculture in all its branches. 

In accordance with this more enlarged sphere of action, the 
original title of the Society was altered, under a Royal Charter 
in 1834, to The Highland and Agricdltdbal Society of 
Scotland. 

The leading purposes of the Institution are set forth in the 
following pages, where it will be found that Premiums are 
awarded for Reports on almost every subject connected with the 
cultivation of the soil; the rearing and feeding of stock; the 
management of the dairy; the growth of timber; the* extension 
of cottage accommodation; the improvement of agricultural 
machinery and implements; the application of chemical science; 
and the dissemination of veterinazy information. 

Among the more important measures which have been effected 
by the Society, are— 

1. Agricultural Meetings and General Shows of Stock, Imple¬ 
ments, &c., held in the principal Towus of Scotland, at which 
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Exhibitors from all parts of the United Kingdom are allowed to 
compete. 

2. A System of District Shows, instituted for the purposes of 
improving the breeds of Stock most suitable for different parts 
of the country, and of aiding and directing the efforts of Local 
Agricultural Associations. 

3. The promotion of Agricultural Education, under powers 
conferred by a Supplementary Eoyal Charter granted in 1856, 
and authorising “ The Council of the Highland and Agbicul-* 
tubal Society on Education” to grant Diplomas to Students of 
Agriculture (see p. 63). 

4. The advancement of the Veterinary Art, by conferring 
Diplomas on Students who have passed through a prescribed 
curriculum, and who are found, by public examination, qualified 
to practise. 

5. The appointment of a Chemist for the purpose of promoting 
the application of science to Agriculture. Investigations on 
subjects of importance are conducted in the Laboratory, and 
published in the Transactions. Members can obtain analyses, 
reports, and advice, on terms below those charged to others 
(see p. 66). 

6. The establishment of an Agricultural Museum, illustrative 
of the vegetable products of the country. 

7. The periodical publication of the Transactions, which com¬ 
prehend the proceedings in the Laboratory, reports of experi¬ 
ments, and other communications addressed to the Society. The 
Transactions are published by Messrs Wm. Blackwood & Sons, 
Edinburgh, and may he obtained by Members of the Society, 
separately, at the reduced price of 4s. annually, or conjoined 
with Messrs Blackwood’s Journal of Agriculture, for 8s. 
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CONSTITUTION AND MANAGEMENT. 

The general business of the Highland and Agricultural 
Society is conducted under the sanction and control of a Royal 
Charter, which authorises the enactment of Bye-Laws. Business 
connected with Agricultural Education is conducted under the 
authority of a Supplementary Royal Charter, also authorising the 
enactment of Bye-Laws. 

The Office-Bearers consist of a President, Four Vice-Presidents, 
Ten Extraordinary, and Thirty Ordinary Directors, a Treasurer, 
an Honorary and an Acting Secretary, an Auditor, and other 
Officers. The proceedings of the Directors are reported to General 
Meetings of the Society, held in January, and in June or July. 
The Council on Education, under the Supplementary Charter, 
consists of Sixteen Members—Nine nominated by the Charter, 
and Seven elected by the Society. The Board of Examiners con¬ 
sists of Eleven Members. 

Members are elected at the half-yearly General Meetings. 
The ordinary subscription is £1, 3s. 6d. annually, which may be 
redeemed by one payment, varying, according to the number of 
previous annual payments, from £12,12s. to £7, Is. Tenant- 
Farmers, Secretaries and Treasurers of local Agricultural Asso¬ 
ciations, resident Agricultural Factors, and Proprietors fanning 
the whole of their own lands whose valuation does not exceed 
£500, are admitted on a subscription of 10s. annually, or £5, 5s. 
for life. 

Members of the Society are entitled to apply for District Pre¬ 
miums,—to report Ploughing Matches for the Medsd,—to attend 
Shows and exhibit Stock free of charge,—to consult the Chemist 
at reduced rates,—and to obtain the Transactions at a modified 
price. 

Orders, payable at the Royal Bank of Scotland, are issued by the 
Directors, in name of the parties in whose favour Premiums have 
been awarded. 

All communications must be addressed to “ John Hall Max¬ 
well , Esq., C.B., Secretary of the Highland and Agricultural 
Society of Scotland, No. 6 Albyn Place, Edinburgh.’* 
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* * 

&$GUUl$IONS MU COMPETITORS. 

Alt. Reports most be legibly written, and on one side of the 
paper only; they must specify the number and subject of the 
Premium for which they are in competition; they must bear a 
distinguishing motto, and be accompanied by a sealed letter 
similarly marked, containing the name and address of the Re¬ 
porter ; initials must not be used. 

No sealed letters, unless belonging to a report found entitled 
to one-half of tbe Premium offered, will be opened without the 
Author’s consent. 

Reports, for which a Premium, or one-half of it, has been 
awarded, become the property of the Society, and cannot be pub¬ 
lished, in whole or in part, nor circulated in any manner, with¬ 
out the consent of the Directors. All other papers will be 
returned to tbe Author if applied for within twelve months. 

When a Report m unsatisfactory, tbe Society is not bound to 
award the whole, or any part of a premium. 

All Reports must be of a practical character, containing the 
results of the writer's own observation or experiment, and the 
special conditions attached to each premium must be strictly ful¬ 
filled. General essays, and papers compiled from books, will 
not be rewarded. Weights and measurements jawst be indicated 
by the imperial standards. * . 

The decisions of the Board of Directors axe final and conclusive 
as to all jfcmaWim, whether for Reports, W at general oaf dis¬ 
trict Show8,*a<$ .it shall not be competent to raise any questio® 
or appeal any ©tfe*r t*fcun*l. 

Reports on subjects hot included in fee Plumbum list will be 
received, and honorary rewind* Jfifl Wgifen, when merited 
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CLASS I. 

REPORTS. 

Section- 1.— ON SUBJECTS CONNECTED WITH THE 
SCIENCE AND PRACTICE OF AGRICULTURE. 


1. DIETARIES OF SCOTCH AGRICULTURAL LABOURERS. 

For an approved Report on tlie Dietaries of Scotch Agricul¬ 
tural Labourers, stating, in selected instances over different 
districts of the country, the actual weight of each kind of food 
consumed in a week by the labourer and his family, with sug¬ 
gestions for improvement in the dietaries and mode of cooking 
—Twenty Sovereigns. 

Reports to bo lodged by lBt November 1866. 

2. AGRICULTURE OF ABERDEENSHIRE AND BANFFSHIRE. 

For an approved Report on the Agriculture of Aberdeenshire 
and Banffshire—Thirty Sovereigns. 

The Report should embrace full details of the different systems of 
farm management observed in the district, and of the progress 
which Agriculture has made within the last 25 years. 

Reports to be lodged by 1st November 1865. 

3. AGRICULTURE OF PERTHSHIRE. 

For an approved Report on the Agriculture of Perthshire— 
Thirty Sovereigns. 

The Report should embrace full details of the different systems of 
farm management observed in the district, and of the progress 
which Agriculture has made within the last 25 years. Particu¬ 
lar reference must be made to the system followed in the Gajrse 
districts of the county. 

Report . to he lodged by 1st November 1865. 
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4. EFFECT OF SPECIAL MANURES OVER A ROTATION. 

For an approved Report, to be made after a- rotation, on the 
comparative effects, immediate and continued, of different special 
Manures—Thirty Sovereigns, 

As the object of the premium is to encourage experiments for 
determining the value of various applications, as regards not 
only increased quantity and improved quality of crops, but also 
the permanence of the different substances throughout the rota- 

* tion, the Report must have reference to points such as specific 

* gravity and quality of turnips—weights of grain, straw, and 
hay—-effects on straw and hay for fodder, and .such like, The 
remit obtained from each application to be compared with, those 
of the ordinary manuring of the farm. Each experiment to be 
conducted on not less than one rood of land, and the exact 
composition of the special nj&nures used must be given. 

Reports to be lodged by 1st November in any year. 


5. PHOSPHATIC AND AMMONIACAL MANURES. 

For an approved Report ou the different effects of Phosphatic 
manures and Ammoniaeal manures, and of a mixture of these 
tpbsteaces, when applied to the raising of early and late sown 
t£&ni|)&—The Gold Medal, or Ten Sovereigns, 

Reports to be lodged by 1st May 1866. 


6. MINERAL A KB ANIMAL PHOSPHATES. 

For an approved Report on the comparative effects of Phos¬ 
phates derived from animal and mineral sources—The Gold Medal, 
Ten Sovereigns. 

The experimenters are recommended to compare the effects of 
v > ground bones with a mixture of bone-ash, and of coprolites 
or apatite, with sulphate of ammonia in such proportion m 
shall be equivalent to the ammonia contained in the totem* 
Similar experiments should be made on the 
> with dissolved bones and dissolved^ mineral ' : 

lodged by 1st May ; u*» J 

• ' f; •' ' '■ A 

SMALL PLOT EXPEBIMBBTS. , /■' 


For an approved 
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The large plots may be from 1 acre to \ of an acre, and it is 
recommended that the small plots should be of an acre, 
when each lb. of manure applied to the plot will be equal to 1 
cwt on the acre. All the experiments must be made in duplicate 
—that is to say, two large and two small plots for each manure, 
and unmanured plots should also be left for comparison. The 
experiments may be made with Peruvian guano, dissolved bones, 
dissolved bone-ash, or other light manures, and either on tur¬ 
nips or cereals. In the latter case, it is recommended that the 
plots should be surrounded by galvanised iron wire, stretched 
between pins at the corners of the plots, so that the crop on 
each may he kept quite distinct 

Reports to be lodged by 1st May 1866. 

S. MANURES PRODUCED BY DIFFERENT KINDS OP FEEDING. 

For an approved Report of the result of experiments for 
ascertaining the comparative value of farm-yard manure obtained 
from cattle fed upon different varieties of food, by the applica¬ 
tion of such manures to farm crops—Twenty Sovereigns. 

The Report must state the effects produced on two successive 
crops by the application of manure obfcaioed from cattle fed on 
different sorts of food, such as turnips and straw alone; and 
turnips and straw, with an addition of oil-cake, linseed, bean- 
meal, grain, or other substances. The animals should be as 
nearly as possible of the same age, weight, condition, and ma¬ 
turity, and each lot should receive daily the same quantity of 
litter; and, except as to the difference of food, they must bo 
treated alike. 

The preparation of the manure, by fermentation or otherwise, 
should be in every respect the same; and it is desirable that 
not less than two several experiments be made with each kind, 
and that the ground to which it is to he applied be as equal as 
possible in quality and condition. 

Reports to be lodged by 1st May in any year. 

9. MANURE MADE WITH AND WITHOUT COVER. 

For an approved Report on the comparative value of Manure 
made in the ordinary manner, and of Manure kept under cover 
till applied to the land—Twenty Sovereigns. 

The experiment may be conducted either with manure made in the 
open sfcrawyard, contrasted with that made in covered hammela 
or boxes, or with manure made in feeding-houses, part of which 
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stall have been placed under cover, and part removed to the 
open dung-pit, and kept carefully nnmixed with any other 
manure. Preference will be given to experiments embracing 
both of these modes. The cattle mnst be fed and littered alike. 
There must be at least an acre of land experimented on with 
each sort of manure—the different lots must be manured to the 
same extent, and be equal in soil, and the crops must be accu¬ 
rately weighed and measured m two separate portions of each 
let, not less than 20 poles. The result, as gra by two suc- 
; oes^ve crops, to fee reported. 

Imports to fee lodged by 1st May in any year. 

10. TOP-BRESSIHG FOE CSEKALS. 

For aa Approved Report on the substances whidh m&j be most 
profitably employed in top-dressing Cereal Crops-—Hie Gold 
Medal, or Ten Sovereigns, 

The report must state the nature of the substances used, the time 
and cost of the application, and the comparative results, which 
must be contrasted with those obtained from a portion of the 
< same field to which no top-dressing was applied. 

Reports to be lodged by 1st November 1866. 


> : . 11. aotumjst masuki m. 

For an approved Report on the comparative advantages of 
applying Manure to the stnbble in Autumn, or in the drills in 
Spring for turnips, potatoes, or beans—Twenty Sovereigns. 


The experiment must extend over two years, and comprise a green 
crop and a grain crop. It must be conducted on not less than 
four acres—one-half of which shall he dunged in autumn, and 
the other in spring, with mannre made as nearly as possible in 
* the same way, and of equal quantity and quality. The treat¬ 
ment and condition of the land prior to the experiment must be 
mentioned. 


As fiie object of this premium is to determine the comparative 
advantages of autumn manuring, there will he no restric^on as 

’ ' ' F °“ a,e ’ 
' Eepotfe wWinijgift % Is* May 1866, 

12 . 

For an a] 

for obtaining new and 
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rieties of any of the cereal grains, grasses, roots, or other agricul¬ 
tural plants—The Gold Medal, or Ten Sovereigns. 

It is necessary that the varieties and sub-varieties reported upon 
shall have been proved capable of reproduction from seed, and 
also that the relation they Iwar to others, or well-known sorts, 
should be stated. The Reporter is further requested to men¬ 
tion the effects that he may have observed produced by different 
soils, manures, &c., on the plants forming the subjects of 
reports, and how far he may have ascertained such effects to bo 
lasting. 

Should any improved variety reported upon he the result of direct 
experiment by cross impregnation, involving expense and long- 
continued attention, a higher premium will be awarded. 

Reports to be lodged by 1st November 1865. 

13. COMPARATIVE PRODUCTIVENESS, &C., OP POTATOES. 

For an approved Report on the comparative productiveness 
and general qualities for use and keeping, of the different kinds 
of Potatoes used in field culture—The Gold Medal, or Ten 
Sovereigns. 

Reports to be lodged by 1st May I860. 

14. COMPARATIVE PRODUCTIVENESS, &C., OP TURNIPS. 

For an approved Report of the comparative productiveness 
and general qualities for use and keeping of the different kinds 
of Swedish, Yellow, and White Turnips, generally used in field 
culture—The Medium Gold Medal, or Five Sovereigns. 

Reports to be lodged by 1st May 1866. 

15. CABBAGE. 

For an approved Report on the cultivation of the Cabbage as 
a field crop—The Medium Gold Medal, or Five Sovereigns. 

The experiment must be conducted on not less than one acre, and 
contrasted with a like extent under turnips in the same field. 
Roth lots must have been under one rotation, and must be pre¬ 
pared and manured in the same manner. 

Reports to be lodged by 1st May 1886. 





18. VEGETABLE PRODUCTIONS OF INDIA* CHINA, AMERICA, & C. 

For an approved Report on the hard}" and useful herbaceous 
plants, including Grains and Grasses of China, Japan, the 
Islands of the Eastern Archipelago, the Himalaya Country, the 
Falkland and South Sea Islands, California, the high north¬ 
western districts of America, or any other country where such 
climate exists as to induce the belief that the plants may be 
beneficially introduced into the cultivation of Scotland—The 
Medal, m Sovereigns. 

Reporters are required to give the generic and specific names of 
* Sbe plants treated of, with the authority for the same—together 

with the native names, in so far as known; and to state the 
t elevation of the locality and nature of the soil in which they am 

/•» cultivated, or which they naturally inhabit, with their qualities 
or uses; and it is farther requested that the descriptions be 
accompanied, in so far as possible, with specimens of the plants, 
and their fruit, seed, or other products. 

Reports to be lodged by 1st November in any year. 


FEEDING STOCK 

- The experiments specified in Nos. 17, 18, and 19 must be eon- 
ducted over a period of not less than three months. No lot 
shall consist of fewer than four Cattle or ten §heep. The 
animals selected should be of the same age, sex, and breed, and, 
as nearly as possible, of the same weight, condition, and ma¬ 
turity. The live weight Wore and after the experiment must 
be stated, and, if killed, their dead weight and quantity of 
tallow. 


17. BEST MODES OF HOUSING FATTENING CATTLE. 

Ifer an approved Report on the comparative advantages 
in loose bouses or boxes, and 

the ‘experi- 

qnantines suaKl mmm m Mm® snail w used, 

k yeflttire4 as to 

. mi* mdWmOsng iWn jilt >i<j ol&er arena- 



41 *# 

xvm 


REPORTS. 


18 . difFIreot descriptions of food. < . < • 

For au approved Report of experiments for ascertaining the 
actual addition of weight to growing or fattening stock, by the 
use of different kinds of food—Twenty Sovereigns.- 

The attention of the experimenter is directed to turnips, earoft, 
beet, mangold-wurzel, potatoes, cabbage, as well as to beans, 
oats, barley, Indian corn, linseed, oil-cake, or rape-cake, and to 
the effect of warmth and proper ventilation, and the difference 
between food cooked and raw. The above roots and other 
kinds of food are merely suggested; Competitors are neither 
restricted to them, nor obliged to experiment on all of them. 

When experiments are made with linseed and cake, attention 
should be paid to the comparative advantages, economically and 
otherwise, of the substances in these two states. 

Before commencing the comparative experiments, the animals 
must be fed alike for some time previously. 

The progress of different breeds may be compared; this will form 
an interesting experiment of itself, for Reports of which encour¬ 
agement will be given. t . 

Reports to be lodged by 1st May in my year.' .< * " • “ - . 

18 . OOMlt&BAYIVB QtfAIjmBS G# DIFFERENT FEEDING OAKES. 

Fo*> sb approved Report on the comparative feeding qualities 
df lanseed-Cake and other Cakes, to be ascertained by feeding 
two lots of Cattle on different varieties of these substances, with 
. or Without Turnips, or other ordinary food, equal quantities of 
the cakes being given. Information is desired in ®e%enee to 
$0 comparative qualities of home mad foreign m^de OakeG—The 
Gold Medal, or Ten Sovereigns. 1 : 

Reports to be lodged by 1st May 1866. 

20. DISEASES OF FARM HORSES. 

For an approved Report on the. nature, symptoms, causes, pre¬ 
ventive and remedial treatment of the diseases to which Farm 
Horses are subject—The Gold Medal, or Ten Sovereigns. 

Reports to be lodged by 1st JTovember 1865. 


21. BUBAL ECONOMY ABROAD. 

^JJjJpjraa approved Report, founded on personal observation, of 
practice, in rural economy, adopted in other countries, 
susceptible of he' 
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The purpose chiefly contemplated by the offer of this premium, is 
to induce travellers to notice and record such particular prac¬ 
tices as may seem calculated to benefit Scotland, 

Reports to be lodged by 1st November in any year. 


Section 2—WOODS AND PLANTATIONS. 

1. Mxzm&sn plant m&* 

Whrm approved Report by a Proprietor who shall, within the 
five preceding years, have planted not less than 150 acres. The 
whole planting operations that may have been condcted by the 
Reporter within the five years, whether completed or not, mast 
be embraced, and he must state the expense—description of soil 
-—age, hind, and number of trees planted per acre—mode of 
planting, draining, and fencing—general state of the plantation 
—and any other observations of interest—The Gold J£edal. 

Reports to he lodged by 1st November in any year, 

% FORMATION AND MANAGEMENT OF YOUNG PLANTATIONS. 

an approved Report of Plantations formed within a period 
of not more than ten, nor less than five years preceding the date 
of the Report—The Gold Medal, or Ten Sovereigns. 

The Report should comprehend every interesting particular; 
among others, the exposure, altitude, and general climate of the 
locality—the character and condition of the soil and subsoil— 
s i i a detailed statement of the expense, including that of enclosing, 
v draining, and fencing, and a specification of the manner in 
which these operations were performed—the mode of planting 
adopted—the prevailing weather while planting, and for a 
month after the operation—the hind of trees planted, and the 
, i number of each kind per acre—their relative progress—thnjuw- 
portion of blanks and deaths at the mid of three years—the 
g y afej ( | of management—-the state of the plantations at 

B| >I # ft.% iNw! *4 , 

. %, ***klk*ir*fl * 

For in eppgwtfl^je^yjal of the niitifBHBt of IlntiiiiiHt 
from the commenoeifcent ofthi fiMthinning.till the period of 
yielding Mi-grown m Tm Sowreigna, 
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The Report must embrace the following points fee progress of 
the different sorts of trees—the effects of altitude ami exposure 
—the general advantages of shelter—the mode of thinning and 
pruning adopted—the uses and value of fee thinnings—fee 
plan of registry and of valuing, wet specimen of fee method in 
which fee forester’s booh is kept—the valuation at fee time of 
the Report—together with such general remarks as maybe 
thought useful. 

The Report is not expected to embrace the formation and early 
management, farther than the description of soil, kinds of plants, 
whether mixed or in masses, together with a note of the expense 
from the time of planting to the commencement of the first 
thinning, in so far as snch information is in the possession of 
the Reporter. 

Reports to be lodged by 1st November in any year. 


i. PLANTING ON EXPOSED OR ON BARREN TRACTS. 


For m approved Report on successful planting within the in¬ 
fluence of the sea, or on exposed sterile tracts, founded on obser¬ 
vation of the habits and appearance of the different sorts of trees 
considered best suited for such situations*—The Gold Medal, or 
T«*n 

The plantations reported on must not be less than ten years old. 

'i Information is particularly desired regarding the species and varie¬ 
ties of trees calculated for growing in situations unfavourable to 


most of those generally cultivated, as bleak heaths, sandy ftfes, 
unsheltered maritime situations, and high northern' 
vr.4u-.TJm Reporter must specify the extent of piauti^^||lfe^4| 
and fearing—fee nature of fee soil ^4^ i:: iip#lil^-4he 
exposure of fee locality—its Stance from fee 
■ ’ tfco gasdegieal features 


Reports to he lodged by 1st November in any year. 


5. CORSICAN FIR. 

For an approved Report on the value, for economical purposes, 
of the Corsican Fir, and on its adaptation to different soils and 
situations—The Medium Gold Medal, or Five Sovereigns. 

The Reporter’s observations must go beyond the limited knowledge 
of tins tree as hitherto grown in Britain, and must embrace its 
* nature, uses, and adaptations in those countries of which it Js a 

. t ’-.-■>'***>■ 

• be lodged by 1st November in any ,4 ■/;./ 
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6. AMERICAN A HD 'CANADIAN TK&E3. 

For an approved Report on the American and Canadian forest 
trees -adapted for cultivation in Great Britain—The Medium 
Gold Medal, or Five Sovereigns. 

The Reporter will enumerate and describe the varieties which' have 
been, or which may be, usefully introduced from North America 
—the soils, situations, and conditions moat suitable for them— 
their economic uses and qualities, And the success which may 
have attended the motivation of any of them in Great Britain. 

' V; Reports to he lodged by 1st November 1866. , , , , 


7. FOBEST TREES OF BECEHT INTRODUCTION. 

'y For an approved Report on the more extended introduction of 
hardy, useful, or ornamental trees, which have not hitherto been 
generally cultivated in Scotland—The Medium Gold Medal, or 
Five Sovereigns. 


p,,** ©» Report should specify as distinctly as possible the land of 
, bees inbodnced. The adaptation of the trees for use or cram* 
meat, and their comparative progress, should he mentioned. 
Attention is directed to the introdnction of any tree as a nurse 
■ ' *h» ywang plantations, which, by growing rapidly for several 

years, and attaining maturity when at the height of 20 or 25 
feet, might realise the advantages and avoid the evils of thick 
planting. 

Reports to be lodged by 1st November in any year. 

%Kh 

!tf' r .V . ■ 

8. BOOTS OF CONIFERjS. 


r -For an approved Report of experiments on the used ha which 
the fibrous parte of the roots of Coniferous trees j 
Gold Medal, or Five 1 

jfcsiL Aa»»W tin filmilT 
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9. TRANSPLANTING TREES. 

For an approved Report on transplanting large trees and 
sbrufcs—The Medium Gold Medal, or Five Sovereigns. 

The report must state the season and circumstances best suited for 
the various species; the most economical and efficient method; 
the precautionary measures to be observed subsequent to plant¬ 
ing ; and sneh practical results as are within the knowledge of 
the reporter. His attention should also be directed to the com¬ 
parative advantages, in point of cost, progress, &c., of planting 
trees from 3 to 6 feet high, instead of the ordinary sizes, in 
cases where immediate effect, as well as permanent results, are 
desired. 

Reports to be lodged by 1st November 1865. 


Section 3.— LAND IMPROVEMENTS, 

1. GENERAL IMPROVEMENT OP ESTATES. 

4 

To the Proprietor who shall report the most judicious, suc¬ 
cessful, and extensive improvement—The Gold Medal, or Ten 
Sovereigns. , 

The merits of the Eeport will not he determined so much by the 
mere extent of the improvements, as by their character and re¬ 
lation to the size of the property. The improvements may com¬ 
prise reclaiming, draining, enclosing, planting, road-making, 
building, and all other operations proper to landed estates. 
The period within which the operations may have been con¬ 
ducted is not limited, except that it must not exceed the term of 
the reporter’s proprietorship. 

Eeports to be lodged by 1st May in any year. 

2. RECLAMATION OP WASTE LAND BT TILLAGE 

1. For an approved Eeport by a Proprietor or Tenant of having 
reclaimed, within the six preceding years, not less than fifty 
acres of Waste Land—The Gold Medal, or Ten Sovereigns. 

2. For &n approved Eeport by a Tenant of having reclaimed 
within the four preceding years not less than twenty acres of 
Waste Land—The Medium Gold Medal, or Five Sovereigns. 



repoets. atxiii 

3. For a similar Report by a Tenant of having reclaimed not 
less than ten acres—The Silver Medal. 

The Reports may comprehend such general observations on the 
improvement of waste lands as the writer’s experience may lead 
him to make, but must refer especially to tbe lands reclaimed— 
to tbe nature of the soil—the previous state and probable value 
of the subject—the obstacles opposed to its improvement—the 
details of the various operations—the mode of cultivation 
adopted—and the produce and value of the crops produced. 
As the required extent cannot be made up of different patches 
of land, the improvement must have relation to one subject; it 
must be of a profitable character, and a rotation of crops must 
have been concluded before the date of the Report, A detailed 
statement of the expenditure and return , and a certified measure¬ 
ment of the ground, are requisite. 

Reports to be lodged by 1st May in any year. 

3. IMPROVEMENT OP NATURAL PASTURE WITHOUT TILLAGE. 

1. For an approved Report of the improvement of the pas¬ 
turage of not less than thirty acres, by means of top-dressing, 
draining, or otherwise without tillage, in situations where tillage 
may be inexpedient—The Gold Medal, or Ten Sovereigns. 

2. For an approved Report of a similar improvement of not 
less than ten acres—The Silver Medal. 

- Reports must state tbe particular mode of management adopted, 
tbe substances applied, the elevation and nature of the soil, its 
previous natural products, and the changes produced. 

Reports to be lodged by 1st May in any year. 


Section 4.-AGRICULTURAL MACHINERY* 

INVENTION OR IMPROVEMENT OP IMPLEMENTS OF HUSBANDRY. 

For approved Reports of such inventions or improvements, by 
the Reporters, of any Agricultural Implement or Machine as 
shall be deemed by the Society of public utility—Medals, or 
sums of money not exceeding Fifty Sovereigns* 

Reports may be lodged with the Secretary at anytime, and should 
be accompanied by drawings and descriptions of tbe imptopmt 
or machine, and, if necessary, by a model. 

6 2 
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CLASS M. 

DISTRICT COMPETITIONS. 


The Money Pr.miums awarded at District Competitions will "be paid on 1st 
January neat, by precepts issued by the Directors. No payments must 
therefore be made by the Secretary or Treasurer of any local Associ¬ 
ation. 


(Grants in aid of District Competitions for 1866 must be 
applied for before 1st November next.) 

Section I. CATTLE. 

1. The County of Ayr. 

2. The County of Renfrew. 

3. The District of Strathlogie. 

4. The County of Stirling. # 

5. The District of Strontian. 

6. The County of Banff and District of Turriff 

7. The District of Formartine. 

8. The District of the Perth , Fife, Kinross, and Claek- 

mannan Association. 

9. The Islands of Shetland. 

10. The District ofAnnandale. 

11. The District of Kintyre. 

12. The Island of Skye. 

13. The County of Elgin. 

14. The County of Nairn, 

Conveners of Committees. 

First District —Sir James Fergusson, Bart, MB. 

Second District— Lieutenant-Colonel Mure of Caldwell. 

Third District —Bobert Simpson of Cobairdy. 

Fourth District— Jolra Stirling of Kippendavie, 
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Fifth District— Sir Thomas Miles Kiddell, Bart. 

Sixth District —Alexander Morison of Bognie. 

Seventh District —John Eamsay of Barra. 

Eighth District —The Earl of Bosslyn. 

Ninth District —Bobert Bell of Lunna. 

Tenth District —Sir William Jardine, Bart. 

Eleventh District —John Lorn Stewart of Coll. 

Twelfth District —Alexander K. Macldnnon of Corry. 
Thirteenth District —Sir A. P. Gordon Camming, Bart 
Fourteenth District—W. A. Stables, Cawdor Cdstle. 

PREMIUMS. 

1. For the Best Bull, of any pure breed, not exceeding eight 

years old, belonging to a Proprietor—The Silver Medal. 

2. For the heat Bull, of any pure breed, calved before 1st 

January 1863, and not exceeding eight years old, 

3. For the second best, . 

4. For the best Bull, of any puro breed, calved after 1st 

January 1863, .... 

5. For the best two-year-old Heifer (if Highland breed, 

three years), of any pure breed, 

6. For the second best, • 

Proprietors farming the whole of their own lands may com¬ 
pete for the Money Premiums. 

Note .—The Society’s Premiums are granted to each district for three 
alternate years, on condition that the district shall, in the two inter¬ 
mediate years, continue the Competitions by offering for the same de¬ 
scription of stock a sum not less than one-half of that given by the 
Society. 


£7 

£4 

£6 

£5 

£3 


At the intermediate Competitions, a Silver Medal will be placed at the 
disposal of the Committee to be awarded to the best lot exhibited. 

Itt 1865, 

Nos. 1, 2, 3, and Ate in competition for the last yea**- 
Nos. 5 aad 6 for the second year. 

Nos. 7 and 8 for the first year* 
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Nos. 9, 10, and 11, compete for local Premiums. 

Nos. 12,13, and 14, are in abeyance on account of the General 
Show at Inverness. 


RULES OF COMPETITION. 

1. The Members of the Society connected with the respective Districts are 
appointed Committees for arranging the Competitions; five members to be a 
quorum. 

2. The Convener of each district shall summon a Meeting of Committee for 
the purpose of determining the time and place of Competition, the nomination 
of Judges,, and other preliminary arrangements. The time and place (which 
must be within the bounds of the district) shall be publicly intimated by Con¬ 
veners. 

3. The Competitions must take place between the 1st of April'and the 10th 

of October, and are open to all parties within the district, whether Members 
of the local Association or not. The animals exhibited must belong to one 
of the following pure breeds:—Shorthorn—Ayrshire—Polled (Galloway, 
Angus, or Aberdeen)—Highland. The Bulls may be of one breed, and the 
Heifers of another. The Committee shall select the breed, and specify it in 
the returns. * 

4. Stock of an inferior description, or which does not fall within the pre¬ 
scribed regulations, shall not be placed for competition. The Premiums shall 
not be divided. No money Premium shall bo adjudged unless there are three 
lots exhibited, and not more than one-half unless there are star. A compe¬ 
titor may exhibit two lots in each class. For the Medal, two lots are required. 

5. An animal which has gained the Society’s first Premium at a previous 
district or general Show is inadmissible in the same class, except for the 
Medal; and one which has gained a second money Premium can only there¬ 
after compete in that class for the first. 

6. A Tenant or Factor may compete with Proprietors for the Medal with 
a Bull which has gained the first money premium at a previous Show* "When 
there is any doubt as to whether & Competitor should be ranked as a Proprietor 
or a Tenant, the point is left to the decision of the local Committee. 

7. A Bull, the property of two or more Tenants, may compete, although the 
Exhibitors may not be joint-tenants. Bulls not belonging to the District may 
compete, provided they are left within it for service. 

8. Stock must be the property of the Exhibitor at the date of entry, and 
no entnj shall be received later than one week previous to the Show. Entry- 
money shall not exceed 2^ per cent, on the amount of the premium to be com¬ 
peted for. 

9. Bulls for which the money Premiums are awarded may be required to 
serve in the District at least one season; the rate of service to be fixed by the 
Committee. 

10. Should it be proved to the satisfaction of the Committee that an animal 
has been entered under a false name, pedigree, or description, for the purpose 
of misleading the Committee or Judges as to its qualifications or properties, the 
case shall be reported to the Directors, and submitted by them to the first 
General Meeting, in order that the Exhibitor shall be disqualified front again 
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competing at the Society's Shows, and his name, if he be a member, struck 
from the roll. 

11. When an animal has previously been disqualified by the decision of any 
Agricultural Association in Great Britain or Ireland, such disqualification shall 
attach, if the Exhibitor, being aware of the disqualification, fail to state it, and 
the grounds thereof, in his entry, to enable the Committee to judge of its 
validity. 

12. Blank Reports will be furnished to the Conveners of the different dis¬ 
tricts. These must, in all details, be completed and lodged with the Secretary 
on or before the 1st of November next, for the approval of the Directors, 
against whose decisions there shall be no appeal. 

13. A Report of the Competition and Premiums awarded at the intermediate 
local Shows, in the several Districts, signed by a Member of the Society 
must be transmitted to the Secretary on or before the 1st November in each 
year, otherwise the Society's grant shall terminate. 

14. It is to be distinctly understood, that in no instance does any ekian ISA 
against the Society for expenses attending a Show of Stock, beyond the 
amount of the Premiums offered. 


Section 2. DRAUGHT HORSES. 

1. The District of Wester Ross. 

2. The District of the Perth , Fife, Kinross , and Clack¬ 

mannan Association. 

Convener* of Committee*. 

First District— Keith W. Stewart Mackenzie of Seaforth. 
Second District —Sir G. Graham Montgomery, Bart., M.P. 

PBEitiors. 

1. Fertile best Stallion, for agricultural purposes, not under three 

years and nine months, and not above twelve years old, £25 

2. Foe the best Brood Mare, for agricultural purposes, . 10 

S. For the best Filly, foaled after 1st January 1863, . 5 

These premiums are granted for two year*, £30 being contri¬ 
buted by the Society, and £10 by the District, 

Is 1865, 

Ho. 1 is in competition for the second year. 

Ho. 2 for the foot yean 
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RULES OF COMPETITION. 

1. The Members of the Society in the several Districts are appointed Com¬ 
mittees of Superintendence. They shall be convened in the manner and for 
the purposes prescribed by Nos. 1 and 2 of the Regulations for Cattle Compe¬ 
titions. 

2. The competition for Stallions, and that for Mares and Fillies, may be 
held at different periods, but both must take place within the districts named, 
unless, in reference to Stallions, special permission has been obtained to the 
contrary. 

3. If fewer than three animals be exhibited in any class, half the Premium 
only can be awarded. The Regulations for Cattle Shows, regarding intima¬ 
tion—entry of stock—its exclusion, if of inferior character—false entries— 
extra expenses—and the manner in which the Reports are to be certified and 
transmitted to the Society—are severally applicable to the Premiums for Horses. 
Evidence must be produced that the Prize Stallions have had produce. Mares 
must have foals at their feet, or be entered as being in foal; in the latter case 
payment of the Premium will be deferred till certificate of birth. 


ENTIRE COLTS. 

1. The County of Lanark. 

2. The County of Linlithgow. 

3. The County of Edinburgh. 

Conveners of Committees . 

Fas® District—J. G. C. Hamilton of Dalzell. 

Secosd District— 3J. H. Johnston Stewart of Straiton. * 
Third Distbjct—S ir James Gardiner Baird, Bart 

FBBlflOHS. 

1. Eor the best Entire Colt, for agricultural purposes, foaled after 

1st January 1863,.£6 

2. For the best Entire Colt, for agricultural purposes, foaled 

after 1st January 18G4, . . ' . . s£4 

Four lots in each Glass will warrant the award of full, and two 
lots of half, premiums. The other regulations for Hopes are 
generally applicable. These premiums are granted for two years. 

In 1865, 

Hos. 1, 2 , and 3 are in competition for the first year. 
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Section 3. SHEEP. 

The Premiums for sheep are granted for three alternate years, under 
the same conditions as those for Cattle. See Note, p. 25. 

A Silver Medal, as in the case of Cattle, is allowed for the intermediate 
years. 


. 1. LEICESTER BREED. 

1. The Stewartry of Kirkcudbright. 

2. The County of Forfar. 

3. The District of the Border Union Society. 


Conveners of Committees. 

Fibst District—W ellwood H. Maxwell of Munches. 

Second District —Sir John Ogilry, Bari, M.P. 

Third District —Sir George H. Scott Douglas, Bart 

1. For the best Tup, belonging to a Proprietor—The Silver 

Medal. 

2. For the best Tup of any age, 

3. For the best Shearling Tnp, 

4. For the best Pen of five Ewes, not more than four Shear, 

5. For the best Pen of five Gimmcrs or Shearling Ewes, 

Proprietors farming the whole of their own lands may com¬ 
pete for the Money Premiums. 

* In 1865, 

No. 1 is in competition for the first year. 

Nos. 2 and 8 compete for local Premiums. 

2. CHEVIOT BREED. 

1. The District of Mull, Coll , and Tyree. 

% The District of West Tevioidale. 

3. The County of Peebles. 

4. The Pastoral District of Bass-shire. 

5. The County of Sutherland. 
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Conveners of Committees. 

First District—F arquhar Campbell of Aros. 

Second District—A llan Eliott Lockhart of Borthwiekbrae. 

Third District—S ir Graham G. Montgomery, Bart 
Fourth District—S ir Kenneth S, Mackenzie of Gairlooh, Bart, 
Firth District—G eorge Dempster of Skibo. 

1. For the best Tup belonging to a Proprietor—The Silver 

Medal. 

2. For the best Tup of any age, 

3. For the best Shearling Tup, 

4. For the best Pen of five Ewes, not more than four Shear, 

5. For the best Pen of five G-immers or Shearling Ewes, 

Proprietors farming the whole of their own lands may com¬ 
pete for the Money Premiums. 

In 1865, 

No. 1 is in competition for the first year. 

■ Nos. 2 and 3 compete for local Premiums. 

Nos. 4 and 5 are in abeyance, on account of the General Show at 
Inverness, 

3. BliACEFACED BREED. 

DISTRICTS. 

1. The Upper Ward of Lanarkshire. 

2. The District of-Argyll. 

3. The District of Athole and Weem. 

4. The District of Lorn. 

5. The District of LocAaber. 

Conveners of Committees. 

First District—J ohn Old Mackenzie of Dolphinton. 

Second District—’W illiam Campbell of Ormsary. 

Third District —Sir Bobert Menzies of Menzies, Bart 
Fourth District— Sir John Maedougall of Macdongall, K.C.B. 
Firth District —Donald Cameron of Lochiel. 

1. For the best Tup belonging to a Proprietor—The Silver 

Medal. 

2. For the best Tap of any age, . . . £5 

3. For the best Shearling Tup, . , . £5 


«+? n» tb 
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4. For the best Pen of five Ewes, not more than four Shear, £5 

5. For the best Pen of five Gimmers or Shearling Ewes, £4 

Proprietors farming the whole of their own lands may com¬ 
pete for the Money Premiums. 

In 1865, 

Nos. 1 and 2 are in competition for the last year. 

No. 3 for the first year. 

No. 4 competes for local Premiums. 

No. 5 is in abeyance, on account of the General Show at Inverness. 


RULES or COMPETITION. 

1. The Members of the Society in the several Districts are appointed Com¬ 
mittees as under Nos. 1 and 2 of the Regulations for Cattle Competitions, and 
they shall be convened by their respective Conveners in the manner and for 
the purposes specified in these regulations. 

2. The Competition is open to all within the district; it shall take place 
between the 1st of April and the 10th of October, and the time and place 
must be publicly intimated by each Convener within his District. 

3. Tups shall have served the usual number of Ewes for at least three 
weeks during the previous season. All prize Tups must serve within the 
District. The Competitions am open to Tups not belonging to the District, 
provided they are left for service. Ewes must have reared Lambs during the 
season. Ewes and Gimmers must be taken from regular breeding hirseis. 

4. The Premiums shall not he divided. No money Premium* thall be 
adjudged unless there are three lot* exhibited, and only one-half if the) e are 
not six lots . Each Competitor may show two lots. For the Medal two lots 
are required. The other Regulations for Cattle Competitions,—in regard 
to the date of Entry—the amount, of Entry-Money—the placing of Stock— 
the exclusion of Animals which have gained premiums at previous Shows— 
the right of a Tenant or Factor, under certain circumstances, to compete for 
the Medal—reporting false entries—the Regulation as to expenses—the manner 
m which the Reports must he certified and transmitted—and the incompeteacy 
of appeal against decisions by the Directors,—are applicable to the Premiums 
for Sheep. 

5. Blank reports will he furnished to the Conveners of Districts. These 
mast be accurately filled up in all details, signed by the Convener, acud trans¬ 
mitted to the Secretary by the 1st of November. Reports of intermediate 
Competitions must be lodged at the same time. 

* 

. 4. SHEARING SHEEP. 

The Silver Medal 'will be given to the beat Sheep-shearer in 
each of the Districts hr which the Premiums for Sheep arc in 
operation. 
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CONDITIONS. 

1. Money Premiums must be awarded by the District at eacb Competition 
to the amount of not less than £2. 

2. The District Convener will fix the time and place of Competition, and 
make all necessary arrangements. 

3. The Medal shall not be awarded unless there are three competitors, and 
it shall always accompany the highest Money Premium. If two or more lots 
appear to be equally well executed, preference should be given to that executed 
within the shortest time. 

4. The Conveners shall report the particulars of the Competition and the 
award of the Judges to the Society, along with the Report of the Sheep Pre¬ 
miums in the District. 

Section 4. SWINE. 

DISTRICTS. 

1. The District of Alford. 

2. The District of Dalkeith. 

Conveners of Committees. 

First District —Robert 0. Farcpharson of Haughton. 

Second District —Sir James Gardiner Baird, Bart. 

1. For the best Boar belonging to a Proprietor—The Silver 

Medal. 

2. For the best Boar, . . . . £4 

3. For the second best, . . . . £2 

4. For the best Breeding Sow, . . . £3 

5. For the second best, • . . . £1 

Proprietors farming the ■whole of their own lands may com¬ 
pete for the Money Premiums. 

The above Premiums are given to each District for three con¬ 
secutive years. 


In 1865, 

No. 1 is in competition for the last year. 

No. 2 for the second year. 

1. The Regulations for Cattle Competitions are generally to be held as 
applicable to the Premiums for Swine; and the Convener and Committee of 
the Society’s Members in the District are accordingly referred to them. 

2 . Four lots in each class will warrant the award of full, and two lots of half 
premiums. There must be at least two Competitors for the medal., 

3. Blank Reports will be furnished to the Conveners of Districts. These 
must be accurately filled up in all details, signed by the Convener, and trans¬ 
mitted to the Secretary by the 1st of November next. 
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CLASS Ml. 

DAIRY PRODUCE. 

t 

DISTRICTS. 

1. The County of Lanark. 

2. The Western District of Mid-Lothian. 

3. The Lower Ward of Renfrewshire. 

Conveners of Committees. 

First District— J. G. C. Hamilton of Dalzell. 

Second District —Peter M‘Lagan of Pumpherston. 

Third District —Sir M. B. Shaw Stewart, Bart., M.P. 

1. B UTTER. 

1. For the best sample of Cured Butter (not less than 14 lbs.) 

belonging to a Proprietor—The Silver Medal. 

2. For the best sample of Cored Butter (not less than 14 lbs.) £3 

3. For the second best, . . . . £2 

. 2. CHEESE. 

4 For the beBt couple of Sweet-Milk Cheeses belonging to a 
Proprietor—The Silver Medal. 

5. For the best couple of Sweet-Milk Cheeses, . . £3 

6. For the second best, .' . . . £2 

Proprietors farming the whole of their own lands may com¬ 
pete for the Money Premiums. 

The above Premiums axe given to each District for three con¬ 
secutive years. 

In 1865, 

' No 1 is in competition tor the last year. 

Nos. 2 and 3 for the second year. 
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CONDITIONS. 

2. The Members of the Society, resident within the Districts, are appointed 
Committees of Superintendence, for the purposes expressed in the Regulations 
for Cattle Competitions. Each Committee shall fix such general regulations 
as they may consider proper—and. in particular, the time and place of com¬ 
petition. 

2. Eight lots in any one Gass will warrant an award of full, and fonr lots 
of half Premiums. There must he at least two Competitors for the Medal. 

3. Competitors must certify that the Butter and Cheese exhibited by them 
are average specimens of the produce of their Dairies in 1S65 ; and that the 
quantity produced during the season has not been less than 1 cwt. of Butter, 
or 2 cwt of Cheese. 

4. In the event of two or more competing lots being deemed equal in quality, 
the Premium shall be awarded to the Competitor who has made the larger 
quantity. 

5. The successful Competitors, before receiving the Premiums, are required 
to transmit to the Secretary a detailed Report of the whole process followed 
by them in the manufacture of their Butter or Cheese. 

6. Reports of the award of the Premiums to be lodged with the Secretary 
on or before the 1st November next. 

MEDALS FOR CHEESE. 

Two Medium Gold Medals will be placed at tbe disposal of tho 
Ayrshire Association, to be competed for at Kilmarnock. Tbe 
one, for tbe best lot of Cheddar Cheese—the other, for tbe best lot 
of Sweet-Milk Cheese of any other Variety; the cheeses, in either 
case, to be made in Scotland—Convener of Committee, Colonel 
Ferrier Hamilton of Cairnhill. 
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CLASS IV. 

CROPS AND CULTURE. 

1. SEEDS. 

The Society, •with a view of aiding local Associations, gives 
the Silver Medal in the following districts, and for the following 
Seeds:— 

1. County of Ayb: Convener, Sir Janies Eergusson, Bart., M.P. 

1. Any variety of Wheat. 

2. Any variety of Barley. 

3. Any variety of Oats. 

4. Perennial Bye Grass. 

2. County of Stirling : Convener, John Stirling of Kippen- 
• davie. 

1. Any variety of Wheat. 

2. Any variety of Barley. 

3. Any variety of Oats. 

4. Any variety of Beans. 

5. Tares. 

8. District of Westeb Boss: Convener, Keith W. Stewart 
Mackenzie of Seaforth. 

1. Any variety of Wheat. 

2. Any variety of Barley. 

3. Any variety of Oats. 

4. Perennial Bye Grass.' 

4. District of The Blaox Isle : Convener, Major Wardlaw. 
Belmaduthy. 

1. Any variety of Barley. 

2. Any variety of Oats. 
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5. County of Caithness : Convener, Alexander Henderson of 

Stemster* 

1. Any variety of Barley, 

2. Any variety of Oats. 

6. Islands of Shetland : Convener, Robert Bell of Lunna. 

3. Any variety of Bere, 

2. Any variety of Oats, 

* 3. Perennial Rye Grass, 

7. District of Spey, Avon, and Fiddochside : Convener, Sir 

George Macpherson Grant, Bart, 

1. Any variety of Barley, 

2, Any variety of Oats. 

8. District of Strathearn : Convener, Sir John Stuart 

Forbes, Bart, 

1. Any variety of Oats.. 

CONDITIONS. 

1. In each District the Convener shall fix the time and place of Competi¬ 
tion, appoint iihe Judges, and make all other necessary arrangements, in con¬ 
currence with the other Members of the Society, and the local Association of 
the District, Conveners will be furnished with blank Schedules for reporting, 
the awards. 

2. The quantify shown in Competition by each Grower must not be less than 
three quarters of each variety of Grain, or two quarters of Beans or Grass Seeds. 
There must at least be two Competitors- The first Premium awarded by the 
District shall not be less than £1 for each kind of grain for which a Medal is 
claimed. 

3. The Judges shall be guided in their awards—1st, By the Purify of the 
Seed; 2d, By its freeness from Extraneous Seeds; and, 3 d 9 Where there is 
an equality in these respects by the Weight. 

4. Successful Competitors must transmit, free of expense, two quarts of each 
kind of seed, addressed to the Secretary at the Society's Museum, George IV, 
Bridge, Edinburgh. 

5. The Returns must shew, as accurately as possible, the produce per im¬ 
perial acre, also the altitude, exposure, and nature of the soil on which the 
crops were raised, together with the dates of sowing and reaping, and the 
weight per bushel. The varieties for which Premiums have been given must ■ 
be named. Reports of the several Competitions must be lodged by the 1st of 
November. 

6. The Medals will be continued in each District for five consecutive years. 
Applications from other Districts must be lodged With the Secretary of the 
Society by 1st November next 
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2. PLOUGHING COMPETITIONS. 

The Silver Medal will be given to the winner of the first Pre¬ 
mium at Ploughing Competitions, where there are fifteen Ploughs, 
and Premiums to the amount of Three Sovereigns, provided a 
Beport in the following terms is made to the Secretary, within 
one month of the Competition, by a Member of th§ Society, and 
the undernoted conditions have been observed 


FORM OF REPORT. 

I of Member of the Highland 

and Agricultural Society, hereby certify, that I attended the 
Ploughing Match of the Association at 

in the county of on the when 

ploughs competed; of land was assigned to each, and 

hours were allowed for the execution of the work.. 
The sum of £ was awarded in the following propor¬ 

tions, viz.:— 

[Here enumerate the names and designations of successful Com¬ 
petitors.] 


CONDITIONS. 

1. All Matches must he at the instance of a local Society or Ploughing 
Association, and no Match at the instance of an individual, or confined to the 
tenants of one estate, will he recognised. 

2. The title of such Society or Association, together with the name and 
address of the Secretary, must he registered with the Secretary of the Highland 
and Agricultural Society, No. 6 Albyn Place, Edinburgh. 

3. Not more than one Match, in the same season, can take place within the 
bounds of the same Society or Association. 

4h AH Reports must he lodged within one month of the date of the Match, 
and certified by a Member of the Society who was present at it* 

5. A Member can only report one Match, and a Ploughman can only cany 
one Medal, in the same season. 

6. To warrant the Medal there must have been fifteen ^Ploughs in Competi¬ 
tion, and three Pounds awarded in Premiums. 

7. Ploughmen shall not be allowed any assistance, and their work must not 
be set up nor touched by others; on land of average tenacity the ploughing 
should be at the rate of an imperial acre in ten hours, and attention should be 
given to the sufSciency of the work Wow* aS well as to its neatness above the 
surface. 

* C 
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3. HEAPING MACHINES. 

The Silver Medal will be given to the Servant found most 
expert at a trial of Heaping Machines, when not fewer than four 
were in operation, and Premiums to the amount of Two Sove¬ 
reigns were awarded. Eeports must he lodged with the Secretary 
pot later than the 1st of November, by a Member who has in¬ 
spected the work. 


1 4. MEDALS IN AID OP PREMIUMS GIVEN BY LOCAL SOCIETIES. 

The Society being anxious to co-operate with local Associations 
will give a limited' number of Silver Medals annually, in addition 
to the Money Premiums awarded in the district:— 

1, Stock. —To Local Societies not on the list of District Compe* 
titiona, awarding Premiums for Stock to the amount of £10, 
and reporting their Shows to ^he Secretary—TJie Silver 
Medal for the best Male and for the best Female animql of 
any Pure Breed. 

Applied for by the Western District of Mid-Lothian Assoda? 
tion—Convener, Peter M“Lagan, of Pnmpheraton. 

Penicuik Society-Convener, the jBight Hon. Sir George Clerk, 
Bart. 

Buchan Society—Convener, George Baird of Stricken." 

' Wester Boss Club—Convener, Keith W. Stewart Mackenzie of 
Seafcyth. 

%ey, Avon, and Fiddochside Association—Qopye®er } Sir Georgs 
Maopberson Grant, Bart. 

Kilmarnock C/fob—Convener, Frederick J. Turner, The Dean. 

' Avondale Society—Convener, David Soutejr Robertson of Whiter 
’ hill, 

Dalbeattie Society—Convener, Wellwood H. Maxwell of 
Munches. 

Black Isle Society—Convener, Major Waidlaw, Belmadnthy. 

Fetter cairn Club—Convener, Lieutenant-Colonel Madnroy of 
the Burp. 

Mauchline Society—Convener, C. V. H. Campbell 'of Nether- 
place. 

CfrroOack Society—Convener, (X V. If. CampbdJ <4 
place.” 
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Sanquhar Society—Convener, James Veitch of Eliock. 
Leochel-Cushnie Society—Convener, Arthur Fortes Gordon of 
Bayne. 

Caithness Society—Convener, Alexander Henderson of Stems ter. 
Bute Society—Convener, James Muir, Barone Park. 

Stewarton Society—Convener, 

Galston Association—Convener, Alex. L. Tait of Milrig. 

Cluny Association—Convener, John Gordon of Cluny, 

2. Wool*.—For the best sample of the following wools:— 

Laid Cheviot, washed. 

Laid Cross, washed. 

Laid Blackfaced, unwashed. 

Hog, "White Cheviot. 

White Long. 

The Silver Medal for each variety. 

Applied for by the Inverness Farmers’ Club, and subject to its 
conditions—Convener, Henry W. White of Monar. 

3. For the best managed Farm —The Silver Medal. 

Applied for by the Nairnshire Society — Convener, Wm, Alex¬ 
ander Stables, Cawdor Castle. 

Inverness Society—Convener, Arthur Forbes of Culloden. 
Kincardineshire Club—Convener, Sir John S. Forbes, Bart. 
Mauchline Society—Convener, C. V. H. Campbell of Nether- 
place. 

Kilmarnock Club—Convener, Frederick J. Turner, The Lean. 
Cluny Association—Convener, John Gordon of Cluny. 

Spey, Avon, and Fiddochside Society—Convener, Sir George 
Macpherson Grant, Bart. 

4. For the best managed Dairy— The Silver Med$h 

Applied for by the Mauchline Society—Convener* Colonel 
Fetrier Hamilton. 

Kilmarnock Gnb—Gonvener, Frederick J. Turner, The Lean. 

5. For the best managed Green Crop—T he Silver Medal 

AppUed for by the Bute Society—Convener, James Muir, 
Barone Park. 

Inverness Society—ConvennTf Arthur Forbes of Culloden. 

c 2 
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Leochel-Cushnie Society—Convener, A. Forbes Gordon of 
Rayne. 

Clackmannan Society—Convener, James Johnstone of Alva. 
Fettercairn Club—Convener, Lieut.-Colonel MacTnroy of the 
Burn. 

Maucbline Society—Convener, C. V. H. Campbell of Nether- 
place. 

Kincardineshire Club—Convener, Sir John S. Forbes, Bart. 
Kilmarnock Club—Convener, Frederick J. Turner, The Dean. 
Cluny Association—Convener, John Gordon of Cluny. 

6. For the best managed Hat Crop —The Silver Medal. 

Applied for by the Clackmannanshire Society—Convener, James 
Johnstone of Alva. 

7. For the best kept Fences —The Silver Medal. 

Applied for by tbe Kilmarnock Club — Convener, Frederick J. 
Turner, The Dean. 

8. To the most expert Hedge-cutter —The Silver Medal. 

Applied for by the Kilmarnock Club—Convener, Frederick J. 
Turner, The Dean. 

9. To the Labourer most expert and efficient in opening, laying, 

and filling Drains, and otherwise executing the works 
necessary in thorough Draining—The Silver MedaL 

Applied for by the Kilmarnock (Hub — Convener, Frederick J, 
Turner, The Dean. 

10. For the best Sweet Milk Cheese —The Silver MedaL 

Applied for hy ihe Cumnock Society—Convener, C. Y. IT. 
Campbell of Netherplace. 

Sanquhar Society—Convener, James Veiteh of Eliock. 
Stewarton Society. 

Shetland Society—Convener, Robert Bell of Lunna. 

11. For the best Cured Butter —The Silver Medal. 

Applied for by the Cumnock Society—Convener, C. V. H. 
Campbell of Netherplace. 

Sanquhar Society—Convener, James Veiteh of Eliock. 

Shetland Society—Convener, Robert Bell of Lunna. 
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12. For the best Collection of Boots —The Silver Medal. 

Applied for by the Cumnock Society—Convener, C. V. H. 
Campbell of Netherplace. 

Sanquhar Society—Convener, James Veitch of Eliock. 

13. For the best Collection of Seeds —The Silver Medal. 

Applied for by the Cumnock Society—Convener, C. V. H. 
Campbell of Netherplace. 

Sanquhar Society—Convener, James Vcitch of Eliock. 
Stewarton Society—Convener, 


The Medals to be issued will be limited to ten in each class, 
except No. 1. 

The Money Premiums given in the District must be £2 in each 
case, and in No. 1, £10. 

Beports of the several Competitions, and applications for Medals 
in 1866, must be lodged by 1st November next. 
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CLASS V. 

COTTAGES AND GARDENS. 

The following Premiums are offered for Competition .in the 
Parishes after mentioned. The Medals and one-half of the 
Premiums axe given by the Society, and the other half is contri¬ 
buted by the respective Parishes. 

COTTAGES. 

1. For the best kept Cottage in each Parish—One Pound Five 

Shillings; and where there are four Competitors—The 
Silver Medal. 

2. For the second best^-One Pound. 

3. For the third best—-Fifteen Shillings. 

Gardens. 

1. For the best kept Cottage G-arden in each Parish—One 

Pound Five Shillings; and where there are four Competi¬ 
tors—The Silver Medal. 

2. For the second best—One Pound. , 

3. For the third Best—Fifteen Shillings. 

Aberdeenshire. 

LeocBed-Cushnie—C onvener, Arthur Forbes Gordon of Bayne. 
StKicbokn—C onvener, George Baird of Strichen. . 

Brass—Convener, James Dyce Nicol of Ballogie. 

Edinburghshire. 

'West-Cai.der—C onvener, Robert Stenort of Carfin. 

Lanarkshire. 

Lesmaiiagow—C onvener, W. E. Hope Vere of Blackwood. 

Douglas —Convener, Thomas Rennie Scott, Castle Mains. 

Peeblesshire. 

Bbotjghton—C onvener, James Twcedic of Quarter.' 

Perthshire. 

FoaGANDENNT— -Convener, Rev. John Pagan, 
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Wigtownshire. 

Kirkcolsi —doriveaef, David Guthrie, Str anr aer. 

Leswalt —Convener, Sir Andrew Agnew of Lochnaw, Bari, M.F. 

P ort-Pateick— Convener, Sir Edward Hunter Blair, Bart* 

Olu Luce —Convener, Sir John C. Dalrymple Hay of Park Place, Bari 
Stone yklerk— Convener, David Frederick, Dumbreddon. 


. CONDITIONS. 

1. Competitiona may take place in the different parishes for Cottages and 
Gardens, or for either separately. 

% The occupiers of Gentlemen's Lodges and Gardeners' Houses, as well as 
Gentlemen’s Servants occupying Cottages in the Policies, or on land in the 
natural possession of their masters, are excluded. The inspection must be 
completed by the 1st of October. In making the inspection, the Conveners 
may take the assistance of any competent judges. 

3. The annual value of each Cottage, with the ground occupied in the 
parish by a Competitor, shall not exceed £5 sterling. A person who has 
gained the highest Premium cannot compete again, hut will be entitled to a 
Medal if certified by the Committee to be equal in merit to the first on the 
list of Competitors. 

A If the Cottage is occupied by the proprietor, the roof must be in good 
repair; if the roof is of thatch, it must be in good repair, though in the occu¬ 
pation of a tenant. The interior and external conveniences must be dean 
and orderly—the windows must be free of broken glass, dean, and affording 
the means of ventilation. Dunghills, and all other nuisances, must be removed 
from the front and gables. In awarding the Cottage Premiums, preference 
will be given to Competitors who, in addition to the above requisites, have dis¬ 
played the greatest taste in ornamenting the exterior of their houses, and the 
ground in front and at the gables. 

5. In estimating the claims for the Garden Premiums, the Judges should 
have in view—the sufficiency and neatness of the fences and walks; the dean- 
ness of the ground; the quality and choice of the crops; and the general pro¬ 
ductiveness of the garden. 

& Reports, stating the number of Competitors, the names of successful* 
parties, and the nature of the exertions which have been made by them, must 
be transmitted by the Conveners to the Secretary on or before 1st November 
next 


iary on or before the 1st November next. 


iiaoAis frofe Go*tag2& om GAfcfffeirs. 

t Society trill fesbe annually twelve Medals to local Asso¬ 
ciations or individuals, who at their own expense establish Pre- 
minms for Cottages or Owdeaa 
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The Medals will be issued upon a Report by a Member of the So¬ 
ciety in the terms required by the preceding conditions, describing the 
merits of the Cottages or Gardens. The Reports to be lodged with the 
Secretary on or before the 15th October 1865. 


Applied for by 

The Parishes of Forglen and Alvah. 

The Mauchline Horticultural Society. 

The Newburgh Gardening Society. 

The Conan and Maryburgh Gardening Society. 

The United East Lothian Society. 

The Logiealmond and Glenalmond Horticultural Society, 

Arthur Forbes Gordon of Rayne. 

Archdeacon Risset of Lessendrum. 

Sir George Maopherson Grant, Bart 

IMPROVING EXISTING COTTAGES. 

To the Proprietor in Scotland "who shall report the Improve¬ 
ment of the greatest number of Cottages in the years 1862,1863, 

and 1864—The Gold Medal. 

' % 

building new cottages. 

To the Proprietor in Scotland who shall report the Erection 
of the greatest number of approved Cottages during the years 
1861,1862,1863, and 1864—The Gold Medal.. 

coKi>trio&s. 

1. Claims for the above Premiums mast he lodged with the Secretary on or 
before the 1st of October next, to allow an^ inspection to be made of the dif¬ 
ferent Cdttages. The inspection will be conducted by a Committee of the 
Society’s Members, and Reports must be transmitted to the Secretary on or 
before the 1st November. 

The annual value of the Cottage or Cottages separately, with the garden 
ground, must not exceed £5. 

3. In estimating the claims of Competitors, the following points will be kept 
in view:—The external appearance of the Cottages; their internal accommo¬ 
dation ; the arrangements of the outhouses; the means of drainage and ven¬ 
tilation ; and the expense of the building or of tbe alteration, compared with 
its durability and accommodation. When the Cottages of one Competitor are 
superior in style and comfort to those of another, though not so numerous, the 
Inspectors will give them the preference, provided they amount at least to 
three, and have been erected at a moderate expense. 
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4. Parties competing will forward to the Society Plans, Specifications, and 
Estimates, of which, and of all information sent therewith, copies may he taken 
fox publication, if the Society shall see fit, and the originals returned to the 
parties within six months, if desired* 

* 

ACCOMMODATION FOB FABM-SEBVANTS. 

To the Proprietor in Scotland who shall have erected on his 
estate the most approved Farm-buildings in reference to the 
proper accommodation of Farm-servants—The Gold Medal. 

Reports. Plans, and Specifications to be lodged by the 1st November 
1865, 



' GENERAL SHOW OF STOCK A$tD IMPLEMENT#, 

AT 

INVERNESS, 

Os 31st July, and 1st, 2d, and 3d August 1865. 

HIS GRACE THE DUKE OF ARGYLL, &.T., 

President of the Society. 

THE RIGHT HONOURABLE LORD LOYAT, 

Chairman of the Local Committee. 

. 1 . 1 .. * 

The District connected ■with the Show comprises the Counties of 
Invebness, Elgin, Boss and Obomabty, Caithness, 
Suthebland, and Naibn. 

GENERAL ARRANGEMENTS. 

STOCK 

To be entered with the Secretary on or before Friday, 16th June. 
Received in the Yard on Saturday and Monday, 29th and 31st 
July, and till 8 a.m. on Tuesday, 1st August. 

Judged at 9 am. on Tuesday. 

Exhibited Tuesday, Wednesday, and Thursday. 

IMPLEMENTS 

To be entered with the Secretary on or before Friday, 16th June. 
Received in the Yard on Thursday, 27th, and till the Evening of 
Monday, 31st July. 

Exhibited Tuesday, Wednesday, and Thursday. 

TERMINATION Off SHOW. ' 

Thursday, 3d August, at 5 p.m. Stock and Implements may 
remain in the Yard till Friday afternoon. * 

The Competition is open to Exhibitors from all parts of the 
United Kingdom. 

Members of the Society are exempted from entry-money of 2i 
pejr cent, on premiums for Stock. They are admitted to the Show- 
Yard at half price during the judging of Stock. At other periods 
they have free access. 

New Members may be proposed for Election at the General 
Meeting on 28th June. 
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PREMIUMS. 

Note.— The Medium Gold Medal mil he given to any Animal which, homing 
gamed the Society’» highest Premium at a former Shota in the classes of aged 
Bulls, Cows, Stallions, or Mares, is disqualified from again competing. 

CLASS I.—CATTLE, 


Section short-hobn. 

1 Best Bull calved before 1st Jan. 1863, Twenty Sovereigns. 

Second best, ..Ten Sovereigns. 

Third best,.The Bronze Medal. 

Breeder of best Bull,.The Silver Medal. 

2 Best .Bull calved after 1st Jan. 1863, . Twenty Sovereigns. 

Second best,.Ten Sovereigns. 

Third best,.The Bronze Medal. > 

3 Best Bull calved after 1st Jan. 1864, . Ten Sovereigns. 

Second best,.. Five Sovereigns. 

Third best,.The Bronze Medal. 

4 Best Cow of any age,.fifteen Sovereigns. 

Second best,.Bight Sovereigns. 

Third best,.The Bronze Medal. 

5 Best Heifer calved after 1st Jan. 1863, Ten Sovereigns, 

Second best,.Five Sovereigns. 

Third best,.The Bronze Medal. 

*6 Best Heifer calved after 1st Jan. 1864, Eight Sovereigns. 

Second best,.Four Sovereigns. 

Third best, .The Bronze Medal. 


HIGHLAND. 

7 Best Bull calved before 1st Jan. 1862, 

Second best, .. 

Third best. 

Breeder of best Bull,. 

8 Best Bull calved after 1st Jan. 18G2, 

Second best,. 

Third best,. 

9 Best Bnll calved after 1st Jan. 1863, . 

Second best,. 

Third best,. 

10 Best Cow of any age,. 

Second best, .. 

Third best,. 

11 Best Heifer calved after 1st Jan. 1802, 

Second best, . „. 

Third beBt, ......... 

12 Best Heifer calved-after 1st Jan. 1863, 

Second best, . . * . . . . • . . • . 
Third best,.. 


Twenty Sovereigns. 
Ten Sovereigns. 

The Bronze Medal. 
The Silver Medal. 
Twenty Sovereigns. 
Ten Sovereigns. 
The Bronze Modal. 
Ten Sovereigns^ 
Five Sovereigns, 
The Bronze Medal. 
Fifteen Sovereigns. 
Bight Sovereigns. 
The Bronze Medal. 
Ten Sovereigns. 
Five Sovereigns. 
The Bronze Medal. 


Bight Sovereigns. 
Four Sovereigns, 
The Bronze Medal. 
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POLLED (ANGUS, ABERDEEN, AND GALLOWAY). 

Section 

13 Best Bull calved before 1st Jan. 1863, Twenty Sovereigns. 

Second best.Ten Sovereigns. 

Third best,.The Bronze Medal. 

Breeder of best Bull,.The Silver Medal. 

14 Best Bull calved after 1st Jan. 1863, Twenty Sovereigns. 

Second best, .'.Ten Sovereigns. 

Third best,.The Bronze Medal. 

15 Best Bull calved after 1st Jan. 1864, Ten Sovereigns. 

Second best,.Five Sovereigns. 

Third best,.The Bronze Medal. 

16 Best Cow of any age,.Fifteen Sovereigns. 

Second best,.Eight Sovereigns. 

Third best, ......... The Bronze Medal. 

17 Best Heifer calved after 1st Jan. 1863, Ten Sovereigna 

Second best,.Five Sovereigna 

Third best,.The Bronze Medal. 

18 Best Heifer calved after 1st Jan. 1864, Eight Sovereigns. 

Second best, ..Four Sovereigns. 

Third best,.The Bronze Medal. * 

Note.—When the number of Galloways exceeds Three in any 
Section, they will be judged separately from Polled Angus and 
Aberdeen, and distinct Premiums will be awarded. 

AYRSHIRE. 

19 Best Bull calved after 1st Jan. 1862, Twenty Soveieigna 

Second best,.Ten Sovereigna 

Third best,.The Bronze Medal. 

Breeder of best Bull.The Silver Medal. 

20 Best Cow in Milk of any age, . . . Ten Sovereigns. 

, Second best,.Five Sovereigns. 

Third best, ..The Bronze Medal. 

21 Best Cow in Calf of any age, . . , Ten Sovereigna 

Second best,.Five Sovereigns. 

Third best,.The Bronze Medal. 

22 Best Heifer calved after 1st Jan. 1863, Ten Sovereigna 

Second be6t,.Five Sovereigna 

Third best, ..The Bronze Medal. 

EAT STOCK. 

28 Best Ox, of any Pure or Cross Breed 

calved after 1st Jan. 1862, , . . light Sovereigns, 

Second best,.Pour Sovereigna 

Third best,.. The Bronze Medal. 
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Section 

24 Best Ox, of any Pure or Cross Breed, 

calved after 1st Jan. 1863, . . . 

Second best,. 

Third best,. 

25 Best Ditto, after 1st Jan. 1864 . . . 

Second best,. 

Third best . .. 

26 Best Highland Ox calved after 1st Jan. 

1861. 

Second best,. 

Third best,. . 

27 Best Ditto, after 1st Jan. 1862, . . 

Second best,. 

Third best,.• 

28 Best Cross Heifer calved after 1st Jan. 

1863,. 

Second best,. 

Third best. 

29 Best Ditto, after 1st Jan. 1864, . . . 

Second best,. 

Third best, ......... 


Six Sovereigns. 
Three Sovereigns. 
The Bronze MedaL 
Pour Sovereigns. 
Two Sovereigns. 
The Bronze Medal. 

Eight Sovereigns. 
Pour Sovereigns. 
The Bronze Medal. 
Six Sovereigns. 
Three Sovereigns. 
The Bronze Medal. 

Six Sovereigns. 
Three Sovereigns. 
The Bronze Medal. 
Pour Sovereigns. 
Two Sovereigns. 
The Bronze Medal. 


CLASS n.-HOBSES 


POR AGRICULTURAL PURPOSES. 


1 Best Stallion foaled before 1st Jan. 

1862, . 

Second best, *. 

Third best,. 

Breeder of best Stallion. 

2 Best Entire Colt foaled after 1st Jan. 

1862,. 

Second best,. 

Third best,. 


Thirty Sovereigns. 
Pifteen Sovereigns. 
The Bronze Medal. 
The Silver MedaL 

Twenty Sovereigns. 
Ten Sovereigns. 
The Bronze MedaL 


3 Best Entire Colt foaled after 1st J&$. 

1863,.Pifteen Sovereigns. 

Second best,.Eight Sovereigns. 

Third best, ......... The Bronze Medal. 

4 Best Entire Colt foaled after 1st Jan. 

1864,..... t .... . Ten Sovereigns. 

Second best,.; . . Five Sovereigns. 

Third best, . .. The Bronze Medal. 
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Section 

5 Best Mare (with Foal at foot) foaled 

before 1st Jan. 1862,.Twenty Sovereigns. 

Second best,.Ten Sovereigns. 


6 Best Mare (in Foal) foaled before 1st 

Jan. 1862.Fifteen Sovereigns. 

Second best.Eight Sovereigns. 

Third best,.The Bronze MedaL 

7 Best Filly foaled after 1st Jan. 1862, Ten Sovereigns. 

Second best, .Five Sovereigns. 

Third best,.The Bronze Medal. 

8 Best Filly foaled after 1st Jan. 1863, Eight Sovereigns. 

Second best, ,.Four Sovereigns. 

Third best,.. The Bronze Medal. 

9 Best Filly foaled after 1st Jan. 1864, Six Sovereigns. 

Second best, ......... Three Sovereigns. 

Third best, .The Bronze Medal. 

PQNIES. 

10 Best Pony S&Uion not exceeding 14 

hands, t ..Ten Sovereigns. 

Second best,.Five Sovereigns. 

Third best, . ..The Bronze Medal. 

11 Best Pony Mare not exceeding 14 

hands.. . Eight Sovereigns. 

Second best, ......... Four Sovereigns. 

Third best, The Bronze Medal. 

CLASS 3H.—SHEEP. * 

IEHXBSTBB. 

1 Best Tap not above four shear, . , Ten Sovereigns. 

Second best,.. Five Sovereigns. 

Third best,.The Bronze Medal. 

2 Best Dinmont or Shearling Tup, . . Ten Sovereigns. 

Second best,.. Five Sovereigns. 

Third best, .".The Bronze Medal. 

3 Best Five Ewes not above four shear, Eight Sovereigns. 

Second best,.Four Sovereigns. 

Third best,.The Bronze Medal. 

4 Best Five Shearling Ewes or dimmers, Eight Sovereigns. 

Second best, , :.. Four Sovereigns. 

Third best, , . .The Bropze MedaL 
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Section 


'CHEVIOT. 


f> Best Tup not aboye four shear,. * , Ten Sovereigns. 

. Second best, t JTive Sovereigns. 

Third best, . . , , , , , , The Bron?e Medal. 

6 Best Dinmont or Shearling Tup, . . Ten Sovereigns. 

Second best,.Five Sovereigns. 

Third best,.The Bronze MedaL 

7 .Best Five Ewes npt above four shear, Eight Sovereign^. 

Second best, , ^ ^ . .. Four Sovereigns. 

Third best, e . . .. The Bronze Medal. 

Best Pen of Lamljs shown with Ewes, The Silver Medal*. 

g Best Eive Shearling Ewes .or .Giganjerg, Eight Sovereigns.' 

Second best, ..Pour Sovereigns. 

Third best, , . ....... .. .. . The Bronpe Medal. 


BL4-CKVA0ED. 

9 Best Tup not above four shear, . . Ten Sovereigns. 
Second best, . Five Sovereigns. 

Third best, ..The Bronze Medal 

.10 Best Dinmont or Shearling Tup, . . Ten Sovereigns. 

, Second best, Eive Sovereigns. 

.Third best, , % . The Bronze Medal. 

11 Best Five Ewes npt aboye faqr shear,. Eight Sovereigns. 

Second best,.Four Sovereigns. 

Third best,.The Bronze MedaL 

Best Pen of Lambs shown with Ewes, The Silver MedaL 

12 Best Five Shearing Ewes or ffimgtpra, Eight Sovereigns. 

Second best, •>.*. . . -. -. . . ‘Four Sovereigns. 
Third best, ..The Bronze Medal. 


SOUTHDOWN. 

18 Best Tup not above fonr shear, . . Ten Soyereigns, • 

Sepond best. Five Sovereigns. 

* Third beBt, The Bronze M$dal* 

14 Best Fivp Ewes not above'four shear, > 

Of (JimfloerB, .• . .' . .* Eight Sovereigns. 

• Second best* Four Sovereigns. 

Third b^st, % . . The Bronze MedaL 

tONQ-WOOUaiD OTHEB THAtf litCEEHSHB. 

IS. Best Tap not above four shpar, . , Ten Sovereigns. 

Second best, •, . .. Five Sovereign* 

Third best, The MgdaL 
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Section 

16 Best Five Ewes not above four shear, 

or Gimmers,.Eight Sovereigns. 

Second best,.* . Four Sovereigns. 

Third best, ......... The Bronze Medal. 


SH0RT-W00LLE6 OTHER THAN SOUTHDOWN. 


17 Best Tup not above four shear,. . . 

Second best,. 

Third best,. 

18 Best Five Ewes not above four shear, 

or Gimmers,.. . 

Second best,. 

Third best,. 


Ten Sovereigns. 
Five Sovereigns. * 
The Bronze Medal. 

Eight Sovereigns. 
Four Sovereigna 
The Bronze Medal. 


EXTRA. 


19 Best Five Shearling Wethers of any 

cross, ...... . . * « 

Second best, ......... 

Third best,. 

20 Best Five Lambs of any cross, . . . 

Second best,.. . 

Third best, ......... 


Six Sovereigns. 
Three Sovereigns. 
The Bronze Medal. 
Four Sovereigna 
Two Sovereigns. 
The Bronze MedaL 


CLASS IV.—SWINE. 


1 Best Boar, large breed,. 

Second best, .. 

Third best, ......... 

2 Best Boar, small breed,. 

Second best. 

Third best, ......... 

8 Best Sow, large breed. 

Second best,. 

Third best, . 

& Best Sow, small breed,. 

Second best. 

Third best, . 

5 Best Pen of Three Pigs, not exceeding 
8 months old, large breed, . . . 

Second best). 

Third best,. 


Eight Sovereigns. 
Four Sovereigna 
The Bronze Medal. 
Eight Sovereigna 
Four Sovereigns. 
The Bronze Medal. 
Six Sovereigna 
Three Sovereigns. 
The Bronze Medal. 
Six Sovereigns. 
Three Sovereigns. 
The Bronze Medal. 

Four Sovereigns. 
Two Sovereigns. 
The Bronze MedaL 
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Section 

6 Best Pen of three Pigs, not exceeding 

8 months old, small breed.Pour Sovereigns. 

Second best,.Two Sovereigns. 

Third best, ......... The Bronze Medal* 

EXTRA STOCK.’ 

Animals not included in the Sections for Competition may 
be exhibited, as Extra. StocKj and will receive Honorary 
Premiums when specially commended. 

SHEPHERDS* DOGS. 

1 Best Dog, not exceeding 6 years old, Two Sovereigns. 

Second best, . ..One Sovereign. 

2 Best Bitch, not exceeding 6 years old, Two Sovereigns. 
Second best, ......... One Sovereign. 

CLASS V.—POULTRY. 

Coloured Dorking. 

Section 

. 1 Best Cock and 2 Hens, ..... The Silver Medal. 

Second best, ... The Bronze MedaL 

, 2 Best Cockerel and 2 Pullets, .... The Silver Medal. 
Second best,.The Bronze Medal. 

White Dorking. 

3 Best Cock and 2 Hens.The Silver MedaL 

Second best,.. . The Bronze Medal. 

A Best Cockerel and 2 Pullets, . . . The Silver Medal. 


Coloured Cochin-China. 

5 Best Cock and 2 Hefts, .' : . . . The Silver Medal. 

Second best, . .'.The Bronze MedaL 

6 Best Cockerel and 2 Pullets, . . . The Silver MedaL- 

Second best, The Bronze MedaL 

White Cochin-China. 

7 Best Cock and 2 Hens, ..... The Silver MedaL 

Second beet, . ..The Bronze MedaL 

S Best Cockerel and 2 -Pullets, . . . The Silver MedaL 

Second best, , The Bronze MedaL 

a 
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Section 

9 Best Cook and 2 Hens, . ... . 
Second best,.. . 

10 Best Cockerel and 2 Bullets,. .. . * 

Second best,.. . 

Malay. 

11 Best Cock and 2 Hens,. 

Second best. 

12 Best Cockerel and 2 Bullets, . . , 

Second best. 

Spanish. • • 

13 Best Cock and 2 Hens, . . . . . 

Second best, . .' 

14 Best Cockerel and 2 Bullets, . . . 

Second best,. 


The Silver Medal. 
The Bronze MedaL 
The SUver Medal. 
The Bronze Medal, 


The SQver MedaL 
The Bronze Medal. 
The Silver MedaL 
The Bronze MedaL 


The Silver Medal. 
Th6 Bronze MedaL 
The Silver MedaL 
The Bronze MedaL 


Golden Hamburg. 

15 Best Cock and 2 Hens. 

Second best, 

■16 Best Cockerel and 2 Bullets, . •• . 
Second best.. 


The Saver MedaL 
The Bronze Medal. 
The Saver MedaL 
The Bronze MedaL 


Silver Hamburg. 

17 Best Cock and 2 Hens. 

Second best, 

18 Best Cockerel and 2 Bullets, . . , 

Second best,.. 

Bolibh. 

19 Best Cock and 2 Hens, . . . . , 

Second best,..' . . . 

20 Best Cockerel and 2 Bullets, . . . 

Second best,. 


The Saver MedaL 
The Bronze MedaL 
The Saver MedaL 
The Bronze MedaL 


The Saver MedaL 
The Bronze MedaL 
The Saver MedaL 
The Bronze MedaL 


Game. 

21 Best Cock and 2 Hens, . , . . . 

Second best,. 

22 Best Cockerel and 2 Ballets, . . , 
. Second best, 


The Saver MedaL 
The Bronze MedaL 
The Saver MedaL 
The Bronze MedaL 
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Ant other Breed. 


Section 

23 Best Cock and 2 Hens,.The 

Second best,.The 

24 Best Cockerel and 2 Pullets, . . . The 

Second best,.The 

Bantams. 

25 Best Cock and 2 Hens,.The 

Second best,.The 

26 Best Cockerel and 2 Pullets, . . . The 

Second best,.The 

Capons —Of any Breed . 

27 Best 3 Capons,.The 

Second best,.The 

Ducks —White Aylesbury . 

28 Best Drake and 2 Ducks, .... The 

Second best,.The 

Ducks — Rouen. 

29 Best Drake and 2 Ducks, .... The 

Second best, .......... The 

Ducks —Any other Breed. 

30 Best Drake and 2 Ducks, .... The 

Second best,.The 

Turkeys —-Bloch Norfolk. 

31 Best Cock and 2 Hens,.The 

Second best,.The 

, Turkeys — Any other Breed. 

32 Best Cock and 2 Hens,.The 

Second best,.The 


Geese. 

33 Best Ganderttnd 2 Geese, , . . , The 
Second best, The 


lv 


Silver Medal. 
Bronze Medal. 
Silver MedaL 
Bronze Medal, 


Silver MedaL 
Bronze MedaL 
Silver MedaL 
Bronze Medal. 


Silver Medal. 
Bronze Medal. 


Silver Medal. 
Bronze Medal. 


Silver Medal. 
Bronze Medal. 


Silver Medal. 
Bronzo MedaL 


Silver MedaL 
Bronze MedaL 


Silver Medal. 
Bronze MedaL 


Silver MedaL 
Bronze MedaL 
d 2 
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CLASS VL—IMPLEMENTS , 

■ Note .—Premiums for Implements and Machinery have been 
withdrawn, and trials, during the currency of a Show, discon¬ 
tinued, in terms of a report approved; of by a ’General Meeting of 
the Society on 21st January 1863. Reference is made to General 
Regulations 33, 34, and 35, for the terms on which Implements 
may now be exhibited, and the conditions under which they will 
be tried and rewarded. 


REGULATIONS. ’ 

GENERAL CONDITIONS. 

1. Members of the Society are admitted to* the Show^Yard without pay¬ 
ment, on exhibiting a u Member's Ticket ” except during the inspection by the 
Judges, when 5s. will be charged. Tickets will be sent to all Members re- 
siding in the District connected with the Show—the counties of Inverness, 
Elgin, Boss and Cromarty,*Sutherland, Caithness, and Haim. lileaaib^s’.'A- 
sidijjg in eite localities must apply far Tickets .at .the Seerefcayte Office, 

6 Albyn Place, Edinburgh, not later them the 20& of July. 

% Stock must be the property and in the possession of the Exhibitor from 
date of ffee Entry. 

A Bach column in the schedule of, entry must be filled up so far as 
the knowledge of the Exhibitor. .... , : ‘ ; vV> 

4. Stallions (except in Section 10) and aged Bulls must have had 
and, along with Two-year-old Bulls, have served within the year oftige 

5. All Cows must have had calves previous to the Show, and 

they must either be in milk or in calf j if in milk, birth $eeu ' 

within 9 months of the Show; if in calf, birth must be ee^mled Within 4 
months alter the Show. 

6. Two-year-old Heifers—of the Short-horn and Polled Breeds—must be in 
calf when exhibited, and birth must be certified within 9 months after the 
Show. 

7. Mares in Section 5 must have produced foals after 1st January 1865, and 
foals must be at foot except when death ban* be proved. Mares in Section 6 
must be in foal, and awards will be suspended till birth is certified. 

8. Ewes and Gimmers must be taken from regular breeding flocks; all Ewes 

must have reared lambs in 1865; and Ewes in Sections 7 and 11 (Cheviot 
and Blackfaced) must be in milk, and'have their Lambs at foot. Fleeces must 
dot be artificially coloured. - * * ■ 

9. An animal which has gained a first premium at a General Show of the 
Society cannot again compete in the same class. 

10* Ho animal shall bear on its rug, harness, pail, or other fittings, any initial, 
eres4 or mark of ownership, nor be distinguished otherwise than by the num¬ 
ber indicating its place in the Catalogue.* . . . • . «, .vu,.* 
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11. Except for Extra Stock Commendations will only "be given for one lot 
in each Section—the fourth in merit. 

12. The violation by an Exhibitor of any one of the Regulations will 
involve the forfeiture of all Premiums awarded to him. 

13. Should it be proved to the satisfaction of the Directors that an animal 
has been entered under a false name, pedigree, or description, for the purpose 
of misleading the Directors or Judges as to its qualification or properties, the 
case shall be reported to the first General Meeting, in order that the Exhibitor 
shall be disqualified from again competing at the Society’s Shows, and his 
name, if he be a Member, struck from the roll, 

14:. When an animal has previously been disqualified by the decision of any 
Agricultural Association in Great Britain or Ireland, such disqualification shall 
attach, if the Exhibitor, being aware of the disqualification, fail to state it, 
and the grounds thereof, in his entry, to enable the Directors to judge of its 
validity. 

15. Protests against the awards of the Judges must be lodged with the 
Secretary not later than 10 a.m. on Wednesday, 2d August, and parties must 
be in attendance at the Committee-Room, in the Show-Yard, at 12, when pro¬ 
tests will be disposed of. 

16. The Society shall not be liable for any loss or damage which Stock, 
Implements, or other articles may sustain at the Show, or in consequence of 
having been sent to it. 

17* The decisions of the Board of Directors are final in all questions respect¬ 
ing Premiums, and it shall not be competent for any Exhibitor to appeal 
Against such decisions to, nor seek redress in respect of them from any other 
tribunal. 

18. The Premiums awarded will he paid after 1st November 1865, and 
may be taken either in money or in plate. 

CERTIFICATES OF ENTRY FOR STOCK. 

19. Every lot must be intimated by a Certificate of Entry, lodged with the 
Secretary not later than Friday the 16th of June. Printed forms will be 
issued on application to the Secretary, or to Mr James Anderson, Solicitor, 
Inverness. 

20. Admission-Orders to the Yard for Stock and Servants will be forwarded 
by poet previous to the Show. 

.. ; ENTRY-MONEY FOB STOCK. v 

21. Exhibitors, not Members of the Society, shall pay as 

bach fefof Stock 2£ per cent, on the highest Premium for which Abe Entry is 
made. *M embers may show three lots of Stock in each Sebtei free, but must 
pay the sate on the Premium for each additional lot. Thb Efitiy- 

Money fat Poultry is 2s. fid. bn each lot, and Members iiiay tew two lots Ite 
in each Section. - 

. ' * ■ ^ - ■ -. * 

' ■ ( ; STAA& test, • ^ 

22. Covered will be pievi&d for the whole of the^^pk, 

and the following rate tell be gehMay B&hibites at the tee of m a afw g 
their Entries:— t ' - S ,• - ■ • * , 
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& Cl«! 

Stallions—3 year old—and 2 year old Entire Colts.*10 0 

All other Horses and Cattle 2 years old and upwards.**. T ® 

Yearling Colts, Fillies, Bulls, and Heifers... 5 0 

Sheep and Swine, per pen.....*.... 5 0 

Poetry, per ooop....*.***.,..*.* 2 0 

ADMISSION OP STOCK. 

23. ’The Yard will be open for Stock on Saturday, 29th July, and Monday, 
$lsi July, and between Six and Eight o’clock on the morning of the 1st of 
August. 

24. One Servant will be admitted in charge of each lot. Bulls must be 
secured by a nose ring, with chain or rope attached. 

25. Cattle, Sheep, or Swine cannot be removed from the Yard till Five p.h. 
on Thursday, 3d August, except on certificate by the Yeterinary Surgeon 
employed by the Directors. 

26. Horses may be withdrawn at Six each evening on a deposit of £2 for 
each animal, which shall be forfeited if the animal is not brought back at 
Seven o’clock the following morning. 

27. Servants in charge of Stock must bring their own buckets or pails. A 
first bedding for Horses, Cattle, mid Swine, will be provided by the Society* 
but all other fodder and food for Stock will be supplied, at fixed pd&ee,|j8!fe- 
after to be published, fey a Contractor employed fey file Society. Any 

a^otfciog the amount 

their Own cake or'eorn fe'tfee Yard, but not 

PLACING Aim JUDGING STOCK. 

26. On Tuesday, 1st August, Exhibitors, and all others except Ser^thftl® 
charge of Stock, must leave the Yard at Eight a.m, The Judges will eoafr 
mesoe their inspection at Nine o’clock, when the public will be admhgei,; 
There shall fee no award unless the Judges deem the animals to have 
merit, more especially if there is only one lot in the Section ; a£td 
in their power to suggest the removal of any lot which appear^ 
unworthy of being placed in the Yard, 

29. A Member of Committee will attend each Section of the Judges. It 
will be his duly to see that no obstruction is offered to them, and that the 
space reserved for them is not encroached on; to communicate to the Secretary 
any question that may arise for the eonsidcration of the Committee; to com¬ 
plete their reports; and to ticket the prise animals. 

30. It shall not be competent for any Exhibitor, nor for his Factor mr 
Land-Steward, to act as a Judge or Attending Member in any class in whi3* 
he is competing; and no Exhibitor shall remiMn in charge of any lot* whst&er 
belonging to himself or another, while the Judges are in the Yard* 

ADMISSION OF PUBLIC. . > * > 

31. The public will fee admitted to the Stock-Yard oh 
immediately before the inspection fey the Judges mmnt&hces. 

Members’ tickets, and Exhibitors of Stock, will fee 
the* judging! *1! others, 10s. The Space 
timed fey rapes, and no encroachment will fee 
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,32. After 2 p.m. on Tuesday, Holders of Members’ Tickets; and Exhibitors 
will be admitted free. The charges to others will be— 

Tuesday, after 2 p.m,, Half-a-.Crown. 

Wednesday, from 8 a.m. till 1 p.m., Half-a-Crown; and after 1, One 
Shilling. 

Thursday, from 8 Am. till 5 p.m.. One Shilling. 

The Implement Yard will be open on Tuesday forenoon while the Stock is 
being judged; holders of Members’ Tickets admitted free; others at 2s. 6d.; 
thereafter one payment admits to both Yards, 

... ENTRY OP IMPLEMENTS. 

33. All articles must be entered with the Secretary on or before 16th June, 

and Exhibitors must intimate whether they wish their goods placed under cover 
or not, and specify the space they require. Shedding will be charged 2 s. 6d. 
per lineal foot of frontage, with a depth of 20 feet, to Members,, and 2s, to 
H<*n-members. " 

34. Members may show Implements free if shedding is not required* and 
Hen-members will.be charged sixpence pet lineal foot. 

* 35. When an Implement or Machine is supposed to embrace a new inven¬ 
tion, or radical improvement, the nature of such must be specified in the entry, 
to enable the Directors to order an inspection with a view to a trial. Such 
trial, when recommended by the inspecting Committee, will be instituted in h 
convenient locality, and at a season of the year suitable for the operation of the 
Implement or machine, which, when thoroughly tested, will be entitled to such 
a Premium as the Directors may see fit to award, on the report of the Judges 
employed by thexp. 


.PLACING IMPLEMENTS IN f HE YARD, 

36. The iTard will be open for the reception of Implements on Thursday, 
pyth July, and till Monday evening, 31st July. 

37. There'must tie attached to each Implement, when forwarded to the 
Show, a label bearing the Exhibitor’s name ahd that of the Implement. 

38. The articles of each Exhibitor will be all placed in one stand. 

* 3?; All articles must remain in the Yard till Five p.m. on Thursday, the 3d 
and may be kept there till- the afternoon of Friday. * 


PLACING AND JUDGING POULTRY. 


, 4®* %*fit*y.must be brought to the Show-Yard on 

Ijrf i&iitelngof 1st August. No Lot will be admitted "Witbefitt til' _ 

WK& * ^$&eps|‘iBe%aad attendance wiH be ■"* 

43. HelWIefieY»^ed from. the Yard fill Five e’etoek m Tteeday^ the 

3d August \r> *- 





GENERAL SHOW OF STOOK AND IMPLEMENTS,. 

At GLASGOW, in 1866. 

The District connected with the Show will comprise the 
Counties of 1 Lanark, Argyll, Ayr, Bute and Arran, 
and Renfrew. 


Premiums will he offered for the following Classes :• 

CATTLE. 


AYRSHIRE. 

Bulls calved before 1st January.. 

Bulls calved after 1st January .. 

Bulls calved after 1st January.... 

Cows in Milk calved before 1st January .. 

Cows in Milk calved after 1st January.. 

Cows in Calf of any age. 

Heifers calved after 1st January ................. 

Heifers calved after 1st January 


1864 

.1864 

.1865 



^' 8HOBT*HOBN#» ' 1 

BUBs calved before 1st January..........1864 

Bulb calved after 1st January......1864 

Bolls calved after 1st January.... 

Cows of any age. • 

Heifers calved after 1st January. • «*•••«» *>•« 1 

Heifers calved after 1st January... 


ROLLED ANGUS, OR ABERDEEN. f ’ *; ^ f ’ 

Bulls calved before 1st January *»*•*»•• ««#« **n*4*jf**yvw »**■•* •*• 1864 

Bulls calved afteY 1st January ........1864 

Bulls calved after 1st January..1865 

Cows of any age. 

Heifers calved after 1st January .1864 

Heifers calved after 1st January .1865 


POLLED GALLOWAY. . 

Bulls calved before 1st January.....1864 

Bulb calved-after 1st January....-.....1864 

Bulls calved after 1st January.............1865 

Cows of any age. * i 

Heifers calved after 1st January ....1864 

Heifers calved after 1st January 






















GENERAL SHOW AT GLASGOW, 1866. Ill 

HIGHLAND. - 

Bulls calved before 1st January .. 1863 

Bulls calved after 1st January .1863 

Bulls calved after 1st January .1864 

Cows of any age. 

Heifers calved after 1st January .1863 

Heifers calved after 1st January .....I.....1864 

■ EXTRA STOCK. 

Oxen of any pure or cross breed calved after 1st January ...1863 
Oxen of any pure or cross breed calved after 1st January ...1864 

Highland Oxen calved after 1st January....1862 

Highland Oxen calved after 1st January .i. ...i .1863 

Cross-bred Heifers calved after 1st January .......1864 

HORSES 

For Agricultural Purposes. 

Stallions foaled before 1st January.....1363 

Entire Colts foaled after 1st January. 1863 

Entire Colts foaled after 1st January...1864 

Entire Colts foaled after 1st January.1865 

Mares (with Eoal at foot) foaled before 1st January ..I,...1863 

Mares (in foal) foaled before 1st January.1863 

Fillies foaled after 1st January..........*.1863 

Fillies foaled after 1st January . \...t .1.........1,1864 

Fillies fdafod after 1st January .....1865 


EXTRA HORSES. 

Draught Horses or Mares in Harness. 

Horses or Mares, not exceeding 15 hands, for milt carts of heavy 
draught. 

Horses or Mares, not' exceeding 14§ hands, for milk carts of 
light draught. 

SHEEP. ' ■ H 

LEICESTER. * :/ ; 

Tups not more than four shear. " ...... 

IHpmont or Shearling Tups.. • 

, ; 3§w6s net psiore than four shear, 

'Shearling Ewes or Gammers. . . \ t/ 

. Cheviot. ■ ' ...• .... <;■; 

Dinmont dr pfesajlfc|r^j)S*, .. . " 

Ewes not nriiridsfewR? 

ShefelifigT • *•. 
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BLAOKFAOED. 

Tups not more than four shear. 

Dinmont or Shearling Tups. 

Ewes not more than four shear. 

Shearling Ewes or Gimmers. 

, SOUTHDOWN. 

Tups not more than four shear. 

Ewes not more than four shear, or Gimmers. 

LONG-WOOLLED OTHER THAN LEICESTER. 

Tups not more than four shear. 

Ewes not more than four shear, or Gimmers. 

SHORT-WOOLLED OTHER THAN SOUTHDOWN. 

• Tups not more than four shear. 

Ewes not more than four shear, or Gimmers. 

Note. —Ewes and Gimmers to be exhibited in pens office, 
in the Cheviot and Blackfaced Breeds, Ewes must be in milk 
with lambs at foot. 


SWINE. 

Boars, large breed. j Sows, large breed. - 

Boars, small breed. j Sows, small breed. 

Pigs not above 8 months old, large breed. 

Pigs not above 8 months old, small breed. 


POULTRY. 


Cook and Two Hens, Cockerel and Two Pullets, of the 
following breeds:— 


Coloured Dorking. 
White Dorking. 
Coloured Cochin-China. 
White Cochin-China. 
Bramahpootra. 

Malay. 

Spanish. 

Golden Hamburg. 
Silver Hamburg. 

Polish. 


Game. 

Any other Breed. 
Bantams. 

White Aylesbury Ducks. 
Bouen Ducks. 

Any other Breed. 

Black Norfolk Turkeys. 
Any other Breed. 

Geese. 

Capons (coops of three). 


DAIRY PRODUCE. 

Buttes. —Cured, Powdered, and Preslu 
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AGRICULTURAL EDUCATION. 

The Bye-Laws enacted in 1856 have been superseded by the 
following Report, adopted by the Annual Meeting of the Society 
on 18th January 1865; and Bye-Laws to be framed in conformity 
with this Report, will be submitted, in terms of the Charter, for 
the approval of two successive General Meetings;— 

BEPOBt by COUNCIL ON EDUCATION AND COMMITTEE Of DlRECTOBS. 

The Council and Committee have carefully considered how the 
Society can most effectually promote Agricultural Education, and 
they how beg to Submit the following suggestions for the Con¬ 
sideration of the Directors 

1. That the compulsory observance of a curriculum should he 
dispensed with, and that any course of study to be indicated 
should merely be suggestive and for the information of Students. 

2. That the rule which at present requires two separate periods 
Of two years each to be devoted to classes and to the farm respect 
tively should be repealed, and that no certificates of attendance 
at either be required. 

3. That the possession of the required knowledge shall he 
deemed a sufficient qualification for ~a Candidate, and that this 
Should be determined solely by examination. That the Examin¬ 
ation should be both written and oral; that the value of the 
answers should be determined by numbers; and that the oral 
examination should be public. 

4. That there should be two Examinations, to he styled respec* 
tively the Certificate Examination and the Diploma Examination* 
The first to be open to Candidates not less than eighteen years 
of age, the second to those who have completed twenty-one years. 

5. That to pass the Certificate Examination a Candidate must 

be acquainted with Farm Accounts, Mensuration, and Surveying, 
lead must possess a good knowledge of Practical Agriculture, and 
a general acquaintance with the elements of Botany, Ghemistryj* 
and Natural History. , ■ 

'ft,» That -a Certificate in the following terms, 

President or. Yice-President of the Council on* EdueethM^ aidby 
the SeoretRryyahould be granted to Candidates pas dog Has mmseoim 1 
- afcfon WAJM^eby cer tify that A. £» has bees examined, afit&has 

and Surveying, a good kaaoWledge of. Practical i^ricaltui^aWa 
general .with tire elements of. 

and. Natural -sailed to fawswat 

himself for thef terms Sftfce 

7. That till s 
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pleted their twenty-first year, should receive the diploma, if 
found, on the final examination, to possess a thorough knowledge 
of the theory and practice of Agriculture; of Mechanics and 
Mensuration; of the physiology and treatment of Domesticated 
Animals, and of the applications of Botany, Chemistry; and 
Natural History to Agriculture. 

8. That a sum not exceeding £100 per annum should be placed 
at the disposal of the examiners to be applied in prizes—the 
number and amount of which shall be afterwards fixed—to 
Candidates who pass with distinguished merit, and on a standard 
exceeding that required for the diploma. 

The Council and Committee believe that the modifications of 
the existing system now suggested will tend to popularise and 
extend the operation of the Society’s Educational Charter, and 
to stimulate Agricultural Education. It is expected that the 
facilities afforded for preparation, and the prizes and marks of 
distinction proposed to be conferred, together with the publicity 
which will be attached to the awards, will have the effect of 
inducing provincial schools to devote attention to the education 
of agriculturists, and to vie with each other in qualifying pfgpf 
fcar tech competitions. : ' 

The Council and Committee recommend the Society to confinh 
itself, at least for the present, to the exercise of such influence 
4 $ has now been suggested. They cannot recommend the Society 
to establish direct relations with provincial or parochial schools. 
There are several objections to such a course. If prizes were to 
be offered, as has been suggested, to snch schools, it Would be 
difficult to regulate the nhmber, or determine the statnsoftbe 
seminaries which should he entitled to claim them. Any t 
to draw a line of demarcation might appear imffipffcs, 
be unpopular, and expose the Society to impu4afci^^f jsap&Biy. 
On the other hand, if no such line were fixed, iheS^ety would, 
in all probability, find itself exposed to.demands wlayb could not 
be refused without giving offence, and,wbieb, if complied with, 
would encroach unreasonably oh the resources of the Society. 
The offer of a prize involves likewise thfe necessity of an examina¬ 
tion in each case, at the instance of the Society itself; and though 
the gratuitous and valuable co-operation of the learned professors 
and the other gentlemen who constitute the Board of Examiners, 
will enable the Society to conduct the proposed Certificate and 
Diploma^ Examinations in Edinburgh, the extension of a system 
of examination to the provinces would necessitate a staff far 
beyond that which it is in the power of the Society to organise. 
.Other objections also might, if neeessajy, be stated against direct 
intervention In regard to the tuition given at parish schools and 
other local seminaries. 



VETERINARY COLLEGE. 


This establishment is conducted by Professor Dick, assisted 
by Dr Allen Dalzell, Dr Young, Mr Strangeways, and Mr 
Worthington. The curriculum embraces the Principles and 
Practice of Veterinary Medicine and Surgery, with Anatomy, 
Physiology, and Demonstrations; Chemistry; Materia Medica 
and Dietetics; and the general management of domesticated 
Animals. 

Students have the advantage of assisting in an extensive prac¬ 
tice, and of performing the different operations which most fre¬ 
quently occur. 

Attendance on Two Courses is required before a Student 
is taken upon trial for diploma; the examinations are con¬ 
ducted by leading members of the Medical Faculty, and of the 
Veterinary Profession; Graduates of the College are eligible for 
appointment as Veterinary Surgeons in Her Majesty’s Service. 

The Session commences in the beginning of November, and is 
concluded before the end of April following. 


MUSEUM. 

The Museum, George IV. Bridge, is open from eleven till 
four o’clock every day, except Monday. The public are ad¬ 
mitted on inscribing their names in the Visitor’s Book. Per¬ 
sons desirous of preserving objects illustrative of the Vegetable 
products of the country are invited to transmit them to the 
Secretary. 



CHEMICAL DEPABTMENT. 

The objects of the Chemical Department are twofold 

I. The prosecution of Researches in various subjecte con¬ 

nected with Agricultural Chemistry, the results of which 
are published at intervals in the Transactions. . . 

Dr Anderson will be glad at all times to receive suggestions 
from Members of the Society regarding subjects they may con¬ 
sider worthy of investigation, and which will be laid before the 
Chemical Committee. 

II. The performance of Analyses of Manures, Soils, Vege¬ 
table Products, &o., for Members of the Society at re¬ 
duced fees. 

In purchasing manures, cattle foods, &c., Members are recom¬ 
mended, in all cases, to do so by guaranteed analysis, and to 
ascertain that the article delivered corresponds with it. Partial 
analyses, such as Nos. 6 and 7 of the accompanying List, will 
generally suffice to check the correspondence of the stock with 
the guarantee, and give an approximate, though not a precise 
estimate of its value. When an exact estimate is required ? :,a 
complete analysis is necessary. „v -V , 

Samples intended for analysis should be sent (carriage paid) 
addressed to Dr Andebson, 15 Shuttle Street, Glasgow, 
and when of small size, they are most cheaply and expeditiously 
forwarded by post. They should be distinctly labelled, marked 
With the name and address of the sender in full, and accompanied 
by a letter, specifying the particular analysis required, according 
to its number in the following List,—and, if possible, the.objeci 
in view,—as, by doing so, much trouble and delay will occasionally 
be saved. ■. 

Much inconvenience having been experienced by persqps send¬ 
ing samples for Analysis which had not been selected with suffi¬ 
cient care, and were afterwards found not to represent the average 
composition of the substance, it is particularly requested that the 
following instructions may he attended to as closely as circum¬ 
stances will permit;— 

INSTRUCTIONS FOB SELECTING SAMPLES FOE ANALYSIS. 

Mamures .—A large double handful of the Manure should be 
taken from each of at least five or six different bags; and if any 
lumps are found in it, a due proportion of these should also hie 
taken. The whole being, laid on a large sheet of paper, should be 
carefully mixed by rubbing with the hand, the lumps being broken 
down and mixed as uniformly as possible with the powdery part. 
If this mixture be carefully made, a quantity of it not exceeding 
two ounces will suffice for the analysis. It should be folded up in 
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ilnfoil to prevent its.becoming dry, and is most cheaply and.ex- • 
peditionsly forwarded by post. In default of tinfoil, the sample 
may be wrapped in double folds of strong writing paper. Should 
the manure contain stones, or be very moist, or should any diffi¬ 
culty be experienced in making a uniform mixture, it is desirable 
that two or three pounds should be sent. 

- Soils.T-In selecting Soils for analysis, five or Bix spadefuls 
should be taken from different parts of the field, and, after being 
spread out in a thin layer for several days to dry, should be put 
two or three .times through a fine sieve, so as to insure uniform 
miatars. Jfoir. a complete analysis, not less than two pounds 
should fee pent; for a partial analysis, three or four ounces will 
Jte enSiieieat. 

Waters .-—For the complete analysis of a Water, from two to 
three yaUom are required; for the determination of the amount 
of salts in solution, and lime thrown down by boiling, two quarts 
Will suffice, , A well-water may be selected at any time; bnt the 
■water of a spring or running stream should be taken in dry 
weather. The jars or bottles in which they are sent mnst be 
tightly corked and sealed. In the analysis of a mineral water, it 
may sometimes be desirable to determine the amount of gases 
held in solution; in which case certain precautions must be ob- 
gftped which require the presence of a chemist at the spring. 

Limestones, Clays, Ironstones, dte .—If the bed of any of these 
substances of which the analysis is required be very uniform in 
appearance, a piece of two or three ounces weight, taken from, 
any part of it, will be enough for analysis ; but in all cases it is 
better to send three or four chips from different pari® of its thick¬ 
ness. Sometimes where the characters of different parts of the 
bed vary much, separate analyses of these portions may he requi¬ 
site, in which case two ounces of each may be sent. 

• The following are the rates at which Analyses, &e., are fur¬ 
bished to Members of the Society, and it is requested that the foe 
m remitted along with the sample 


ggmfiete analysis of a Soil, including -flf 

JJJplifg and Phosphates, £3. ' , ■ 

partial analysis of a Soil, such'as 

quantity of Organic Matter, and relative proportion of 
, Clay, Sand, and Carbonate of lame it contains, lfis. 


3. Quantitative determination of any one 1 
7s. 6d. 


font of & Soil, 


such asQypeu^ Mifratesbf Soda and Potash, Ammonia^ 

-w 
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' 5. Testing the above substances for adulterations,—for each 

sample, 5s. _ • % 

This examination is generally sufficient to determine 
'whether or not any of these substances are grossly 
adulterated, but it gives no idea of the comparative 
value of different Samples, where all are genuine. - 

6. Determination of the percentage of Phosphates and .Am¬ 

monia in a Guano, 10s. ■ ’' ■■ 

7. Determining the quantity of Soluble and Insoluble Phos¬ 

phates in a Superphosphate, 10s. 

This and the preceding determination generally suffice 
to show whether the sample is of fair quality, and 
corresponds with the analysis by which it was soldi 
but not to fix its exact commercial value. 

8. Complete analysis of Limestones, Marl, Shell-sands, &c., £1, 

9. Examining any of the above substances for the quantity of 

Lime, and ascertaining in the same the presence of Mag¬ 
nesia and Alumina, 7s. 6d. 

Ascertaining the proportion of these, 2s fid. additional 
for each substance. ■ . ; - 

10. Complete analysis of the’ Asb of any Plant, £3. 

11. Complete analysis of a Water, £2. 

12. Determination of the amount of Salts in Solution and of the 

Lime thrown down by boiling in any water, 10s. 

13. Analysis of Tile or Fire Clay, £1,10s. 

14. Complete analysis of Boots, Grains, and other Vegetable 

■> Products, £1. 

15. Examining products of Vegetation, or of the Dairy, such as 

Nutritive Matters in Wheat, or other grain—quantity ®! 
Butter or Cheese in Milk—5s. for each ingredient. 

16. Determination of the quantity of Nitrogen in any gubstancej 

7s. 6d. 

- 17. Answers to letters asking advice on subjects within the 
department of the Cherniy, 5s. 

The charges for other Analyses not specified in the list will he 
settled by the Committee of Management, with reference ' to the 
amount of work which they involve, and on a scale similar to the 
above. - 

^ J*» HALL MAXWELL, Sscreiary. 

Edinbuegh, 6 Albyn Place, 

Zd February 1865. 
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Wood, James, Whiteside, Greenlaw, Dunse 1864 

Wood, John, Colinsburgh 1835 

Wood, William, Merchant, Leith 1828 

Wood, Wm. E. Colins, of Keithock, Coupar-Angus 1641 
Woodman, William, Stobhill, Morpeth 1856 

Wotherspoon, Archibald, Spotsmains, Kelso 1858 

Wright, Andrew, Corstorphine 1853 

Wright, Bryce, Dowhill, Girvan 1857 

4020 Wright, David, Beal, Berwick-on-Tweed 1850 

Wright, James, Glasgow 1839 

Wright, James, Secretary, Boyal Bank, Edinburgh 1853 
Wright, William, Woodlands, Girvan 1857 

Wylie, Alexander Henry, Walker Street, Edin. 1863 

Wylie, George, of Arndean, Dollar 1857 

Wyllie, James, Bolfracks, Aberfeldy 1863 

Wyllie, James E., Bolfracks, Aberfeldy 1833 

Wyllie, John, New Farm, Mid-Calder 1849 

Wyllie, Walter, Parkhead, Alloa 1857 

4030 Wyllie, W r . A., Pensher, Fence Houses, Durham 1855 


Yeats, William, of Arquharney, Advocate, Aberdeen 1838 
Yool, Thomas, Coulartbank, Elgin 1864 

Yorstoun, Captain M. C., of Tinwald, Dumfries 1864 
Young, Alexander, Keir Mains, Dunblane 1852 

Young, Andrew, Lochtyside, Thornton 1859 

Young, George, Solicitor-General 1854 

Young, Harry, of Cleish Castle, Kinross 1842 

Young, James, Land-Surveyor, Perth 1841 

Young, James, Broadholm, Duntocher 1856 

4040 Young, James A., Orchardtown, Garliestown 1860 

Young, James, Limefield House, West Calder 1863 
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Admitted 

Young, John, Niddry, Winchburgh 1852 

Young, John, Houston Mains, Houston 1857 

Young, John, Urioch, Balmaghie; CastIe-Douglas 1857 
Young, John, Mungall Cottage, Falkirk 1864 

Young, Matthew, Oilcake Manufacturer, Berwick 1863 
Young, William S. 1821 

Young, William D., Edinburgh 1859 

Younger, Janies, Brewer, Alloa 1864 

4050 Younger, Robert, Edinburgh 1863 

Younger, William, Edinburgh , 1863 

Yuille, Andrew Buchanan, of Darleith, Cardross 1838 
Yule, Colonel Patrick. Royal Engineers 1827 

Yule, Thomas B , Merchant, Leith. 1852 

4055 Zetland, The Right Hon. Thomas, Earl of, 3LT. 1840 






